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Description 

FIELD OF THE INVENTION 

5 [0001 ] The present invention reiates to the development of prediction rules that can be used to accurately model the 
variable regions (V-regions) of antibodies. The development of these rules and their application in the predictive mo- 
lecular restructuring of the surfaces of variable domains of non-human monoclonal antibodies enables changing of the 
surface, i.e., resurfacing, of these monoclonal antibody V-regions to replicate the surface characteristics found on 
human antibody V-regions. This method of resurfacing non-human monoclonal antibody V-regions to resemble human 

10 antibody V-regions is expected to permit the production of functional altered antibodies, which retain the binding pa- 
rameters of the original non-human monoclonal antibody, with improved therapeutic efficacy in patients due to the 
presentation of a human surface on the V-region. 

BACKGROUND OF THE INVENTION 

15 

General Background of Antibodies 

[0002] Murine monoclonal antibodies are widely used as diagnostic and therapeutic agents in the treatment of human 
disease. Mice can be readily immunized with foreign antigens to produce a broad spectrum of high affinity antibodies. 

20 Invariably, the introduction of murine or other rodent antibodies into humans results in the production of a human anti- 
mouse antibody (HAM A) response due to the presentation of a foreign protein in the body. The production of HAMA 
in patients can result from the introduction of foreign antibody in a single dose or from extended use in therapy, for 
example, for the treatment of cancer. Extended use of murine antibody is generally limited to a term of days or weeks 
in patients before concerns of anaphylaxis arise. Moreover, once HAMA has developed in a patient, future use of 

25 murine antibodies for diagnostic or therapeutic purposes is often precluded for the same reasons. 

[0003] Beyond ethical considerations, attempts to produce human monoclonal antibodies have not been highly suc- 
cessful for a number of reasons. The production in vitro of human monoclonals rarely results in high affinity antibodies. 
in vitro cultures of human lymphocytes yield a restricted range of antibody responses relative to the broad spectrum 
of reactive antibodies produced in vivo through direct immunization of mice. Additionally, in humans, immune tolerance 

30 prevents the successful generation of antibodies to self-antigens. All of these factors have contributed to the search 
for ways to modify the structures of murine monoclonal antibodies to improve their use in patients. Many investigators 
have attempted to alter, reshape or humanize murine monoclonal antibodies in an effort to improve the therapeutic 
application of these molecules in patients. 

35 Strategies of Antibody Humanization 

[0004] The earliest reports of the controlled rearrangement of antibody domains to create novel proteins was dem- 
onstrated using rabbit and human antibodies as described by Bobrzecka, K. etal. (Bobrzecka, K., Konieczny, L., Laidler, 
P. and Rybarska, J. (1980), Immunology Letters 2, pp. 151-155) and by Konieczny et al. (Konieczny, L, Bobrzecka, 
40 K., Laidler, P and Rybarska, J. (1981), Haematologia 14 (I), pp. 95-99). In those reports, the protein subunits of anti- 
bodies, rabbit Fab fragments and human Fc fragments, were joined through protein disulfide bonds to form new, artificial 
protein molecules or chimeric antibodies. 

[0005] Recombinant DNA technology was used to construct gene fusions between DNA sequences encoding mouse 
antibody variable light and heavy chain domains and human antibody light chain (LC) and heavy chain (HC) constant 
45 domains to permit expression of the first recombinant "near-human" antibody (chimeric antibody) product (Morrison, 
S.L., Johnson, M.J., Herzenberg, L.A. and Oi, V.T. (1984), Proc. Natl. Acad. Sci. U.S.A. 81, pp. 6851-6855). 
[0006] The kinetics and immune response in man to chimeric antibodies has been examined (LoBuglio, A.F., Wheeler, 
R.H., Trang, J., Haynes, A., Rogers, K., Harvey, E.B., Sun, L., Ghrayeb, J. and Khazaeli, M.B. (1989), Proc. Natl. Acad. 
Sci. 86, pp. 4220-4224). 

so [0007] Chimeric antibodies contain a large number of non-human amino acid sequences and are immunogenic in 
man. The result is the production of human anti-chimera antibodies (HACA) in patients. HACA is directed against the 
murine V-region and can also be directed against the novel V-region/C-region (constant region) junctions present in 
recombinant chimeric antibodies. 

[0008] To overcome some of the limitations presented by the immunogenicity of chimeric antibodies, the DNA se- 
55 quences encoding the antigen binding portions or complementarity determining regions (CDR's) of murine monoclonal 
antibodies have been grafted by molecular means in the DNA sequences encoding the frameworks of human antibody 
heavy and light chains (Jones, P.T., Dear, P.H., Foote, J., Neuberger, M.S. and Winter, G. (1986), Nature 321, pp. 
522-525; Riechmann, L., Clark, M., Waldmann, H. and Winter, G. (1988), Nature 332, pp. 323-327). The expressed 
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recombinant products called reshaped or humanized antibodies are comprised of the framework of a human antibody 
light or heavy chain and the antigen recognition portions, CDR's, of a murine monoclonal antibody. Several patent 
applications have been filed in this area including, for example, European Patent Application, Publication No. 0239400; 
European Patent Application, Publication Nos. 0438310A1 and 0438310A2; International Patent Publication No. WO 
5 91/09967; and International Patent Publication No. WO 90/07861 . 

[0009] However, it is questionable whether European Patent Application (EP), Publication No. 0239400 is truly en- 
abling. It is not assured in this patent that the best fit is made to assure proper presentation of the CDR loops at the 
antibody combining site. 

[0010] EP Publication Nos. 043831 0A1 and 043831 0A2 go a step beyond EP Publication No. 0239400 by protecting 
10 the importance of uniquely selected human frameworks for the human light chain (LC) and heavy chain (HC) V-regions. 
These V-region frameworks should show a high degree of sequence similarity with the frameworks of the murine 
monoclonal antibody and present the CDR's in the appropriate configuration. However, the criteria for sequence match- 
ing are no more sophisticated than simple homology searching of the antibody protein or DNA databases. 
[0011] International Patent Publication No. WO 91/09967 attempts a further variation of the method disclosed in EP 
15 Publication No. 0239400. In International Patent Publication No. WO 91/09967, homology of the donor sequences and 
the acceptor framework is not important, rather it discloses that a selected set of residues in the LC and HC are critically 
important to humanization. The ability to make changes at these positions is the basis of International Patent Publication 
No. WO 91/09967. 

[0012] International Patent Publication No. WO 90/07861 proposes four important criteria for designing humanized 
20 antibodies. 1) Homology between human acceptor and non-human donor sequences. 2) Use donor rather than acceptor 
amino acids where the acceptor amino acid is unusual at that position. 3) Use donor framework amino acids at positions 
adjacent to the CDR. 4) Use donor amino acids at framework positions where the sidechain atom is within 3 x 10/ 10 
(3 Angstroms) of the CDR in a 3-D model. The first antibody humanized by this method retained less than 1/3 the 
affinity of the original monoclonal antibody. 
25 [0013] None of the above methods for designing a humanized antibody are predictable due to the questions that 
surround CDR framework interactions. By replacement of murine framework with human framework, there is no guar- 
antee of identical conformations for CDR's because i) the V L -V H interaction is not identical in all V-regions and ii) 
accurate prediction of the CDR-framework interactions are key to faithful reproduction of the antigen binding contacts. 
[0014] The above methods do not offer a general solution to solving the issues surrounding antibody humanization, 
30 rather the methods as outlined in each reference above involve a substantial amount of trial and error searching to 
obtain the desired affinity in the final humanized product. More importantly, there is no guarantee that corrective changes 
in framework amino acids will leave the reshaped V-regions resembling the surface character of a truly human antibody. 
Therefore, it can be argued that antibodies humanized by the above methods may be immunogenic in man. 

35 Antigenicity of Antibodies 

[0015] The antigenicity/immunogenicity of an antibody, including recombinant reshaped antibody products, intro- 
duced into humans can be viewed as a surface phenomenon. In general one can view the immune system as scanning 
the surface of a protein introduced to the body. If the F v portion of a humanized antibody 'opens-up' in the circulation 
40 then internal residues can be presented to the immune system. On the other hand, if the F v portion is stable and tightly 
packed then only the surface residues presented by the V-regions and the interface between the V L and V H regions 
will be 'scanned'. 

Surface Reshaping or Resurfacing of Antibodies 

45 

[001 6] The notion of surface presentation of proteins to the immune system raises the prospect of redesigning murine 
monoclonal antibodies to resemble human antibodies by humanizing only those amino acids that are accessible at the 
surface of the V-regions of the recombinant F v . The resurfacing of murine monoclonal antibodies to reduce their im- 
munogenicity could be beneficial in maintaining the avidity of the original monoclonal antibody in the reshaped version, 
50 because the natural framework-CDR interactions are retained. The value of maintaining the integrity of the frame- 
work-CDR interactions has been illustrated as summarized below. 

[0017] In a recent research report, two different reshaped versions of the rat monoclonal antibody, Campath-9 (anti- 
human CD4), were generated (Gorman, S.D., Clark, M.R., Routledge, E.G., Cobbold, S.P. and Waldmann, H. (1991), 
Proc. Natl. Acad. Sci. U.S.A. 88, pp. 4181-4185). In one version, pV H NEW/C G1 , the acceptor V H framework was from 
55 the human NEW-based heavy chain, which has 47% identical residues to the Campath-9 V H . While in the second 
version, pV H KOL/C G1 , the acceptor V H framework was from the human KOL antibody, which has 72% identical residues 
to Campath-9 V H . Each reshaped antibody contained the identical V L domain from the human REI antibody sequence. 
However, the recombinant product of pV H KOL/C G1 had an avidity for CD4 that was substantially greater than the 
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product of pV H NEW/C G1 . The authors proposed a reshaping strategy where human sequences, that are highly homol- 
ogous to the rodent antibody of interest, are transferred, by in vitro mutagenesis, into the rodent V-region to create a 
"bestfit" reshaped antibody. This strategy uses the term "bestfit" to describe the modeling process, however, there is 
no quantitative formula employed to assess "bestfit", and so in effect, the process is subjective. Additionally, there is 
5 no resurfacing concept presented in that paper. 

[0018] The concept of reducing rodent-derived antibody immunogenicity through the replacement of exposed resi- 
dues in the antibody framework regions which differ from those of human origin is discussed in a recent paper (Padlan, 
E.A. (1991), Molecular Immunology 28, pp. 489-498). In that paper, the variable domains of two antibody structures, 
KOL (human) and J539 (mouse), are examined. The crystal structures of the Fab fragments of these two antibodies 
10 have been elucidated to high resolution. The solvent accessibility of the exposed framework residues in the variable 
domains of these two antibodies were compared to a sequence database of human and murine antibody V-region 
subgroups. On the basis of his findings, Padlan proposed to reduce the antigenicity of allogeneic variable domains 
[murine V-regions], through replacement of the exposed residues in the framework regions with residues usually found 
in human antibodies. In murine sequences with the highest similarity to a given human sequence, the number of chang- 
es es necessary to "humanize" a murine V-region surface would range from 6-15 amino acid changes per V-region. This 
reference suggests how to convert one antibody surface into another but no general method is developed. Application 
of the procedure is provided by two examples, a worst-case and a best-case. 

Worst Case: 

20 

[0019] Among the representative murine kappa V L sequences examined for which its autologous V H has been se- 
quenced, S1 07V L has the most residues that need to be replaced to humanize it. S1 07V L is most similar to the members 
of the human subgroup VKIV and JK2. The exposed or partially exposed residues that need to be replaced are those 
at positions 9, 10, 14, 15, 16, 17, 18, 22, £[,63, 80, 83, 85, 100 and 106. Murine V-region S107V H is most similar in 
25 its framework to the members of the human subgroup VHIII and JH6. The exposed or partially exposed residues in 
S107V H that need to be replaced are those at positions 3, 40, 68, 73, 75, 76, 82b and 89. A total of 23 residues need 
to be replaced to humanize the variable domains of S107. 

Best Case: 

30 

[0020] Among the murine V H sequences examined for which the autologous V L has also been sequenced, 
MOPC21V H has the least number of residues that need to be replaced to humanize it. MOPC21 V H is most similar in 
its framework to the members of the human subgroup Hill and JH6. The exposed or partially exposed residues that 
need to be replaced are those at positions 1, 42, 74, 82a, 84, 89 and 108. MOPC21 V L is most similar in its framework 
35 to human subgroup VKIV and JK4. The exposed or partially exposed residues that need to be replaced are those at 
positions 1 , 9, 12, 15, 22, 41 , 63, 68, 83 and 85. A total of 1 7 amino acids need to be replaced to humanize the variable 
domains of MOPC21. 

[0021] Of the light chains in the Best- and Worst-Case examples cited above, S107V L required changes at 15 posi- 
tions and MOPC21V L required changes at 10 positions. Only seven of the changes are common to both of these light 
chain sequences (see underlined residues). Moreover, of the heavy chain residues that need to be replaced to humanize 
the respective V-regions, S107V H required changes at 8 positions and MOPC21V H required changes at 7 positions. 
In this instance, only one position is common to both of these heavy chain sequences (see residues in boldface). 
[0022] An analysis of S107 V-regions alone would not have led to the prediction of which residues to change in 
MOPC21 . The reason for this is that the surface residues in Padlan's analysis are only determined by reference to the 

45 crystal structure analysis of one antibody. In addition, the basis for defining the surface exposure of an amino acid at 
a particular position on that crystal structure is a continuous gradient of change, e.g., the fractional solvent accessibility 
values (Padlan, E.A. (1990), Molecular Immunology 28, pp. 489-498) were computed, where: 0 to 0.2 = completely 
buried, 0.2 to 0.4 = mostly buried, 0.4 to 0.6 = partly buried/partly exposed, 0.6 to 0.8 = mostly exposed, and 0.8 or 
above = completely exposed. By limiting the analysis of exposed surface residues to a single crystal structure and by 

50 superimposing a broad range of solvent accessibility ratios on exposed residues, such a modeling strategy could be 
expected to have a wide margin of error in its calculations. This model fails to take into account the great majority of 
structural information available in the database for other antibody crystal structures. 

SUMMARY OF THE INVENTION 

55 

[0023] Accordingly, it is an object of this invention to provide humanized rodent antibodies or fragments thereof, and 
in particular, humanized rodent monoclonal antibodies that have improved therapeutic efficacy in patients due to the 
presentation of a human surface on the V-region. This and other objects have been attained by providing a method of 
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producing paired peptides which may or may hot be covafently bonded via a disulfide bond or peptide linker, and which 
comprise humanized heavy and light chains of a rodent antibody variable region, said method comprising: 

(a) generating sequence alignments, in framework positions only, from relative accessibility distributions from x- 
ray crystallographic structures of a pool of antibody variable region heavy and light chains to give a set of heavy 
and light chain surface exposed framework positions; 

(b) defining for a rodent antibody variable region a set of heavy and light chain surface exposed amino acid residues 
using said set of surface exposed framework positions generated in said step (a); 

(c) identifying from human antibody amino acid sequences a set of variable region heavy and light chain surface 
exposed amino acid residues that is most closely identical to said set of rodent surface exposed amino acid residues 
defined in said step (b), wherein said heavy and light chains from said human antibody are or are not naturally 
paired; 

(d) substituting, in the amino acid sequence of said rodent variable region, said set of heavy and light chain surface 
exposed amino acid residues defined in said step (b) with said human set of heavy and light chain surface exposed 
amino acid residues identified in said step (c); 

(e) constructing three-dimensional models of said variable region of said rodent antibody and of said variable 
region of said rodent antibody resulting from the substituting specified in said step (d); 

(f) comparing said three-dimensional models constructed in said step (e) and identifying any amino acid residues 
from said sets identified in said steps (b) and (c) that are close to any atom of any residue of the complementarity 
determining regions of said rodent variable region; 

(g) changing any residues identified in said step (f) from the human to the original rodent amino acid residue to 
thereby define a humanizing set of surface exposed amino acid residues; 

(h) replacing the set of rodent antibody variable region surface exposed amino acid residues defined in said step 
(b) with the humanizing set of surface exposed amino acid residues defined in said step (g); and 

(i) producing said paired peptides, 

wherein in step (a) sequence alignments are generated from a sufficient number of antibody variable region 
heavy and light chains to give a set of heavy and light chain surface exposed framework positions wherein said set is 
identical in at least about 98% of said sequence alignment positions and in that in step (f) amino acid residues from 
30 said sets identified in said steps (b) and .(c) that are within 5x10- 10 m (5 Angstroms) of any atom of any residue of the 
complementarity determining regions of said variable region to be humanized are identified. 

[0024] Also provided is a method of producing a humanized rodent antibody or fragment thereof by resurfacing, said 
method comprising: 

35 (a) generating sequence alignments, in framework positions only, from relative accessibility distributions from x- 

ray crystallographic structures of a pool of antibody variable region heavy and light chains to give a set of heavy 
and light chain surface exposed framework positions; 

(b) defining for a rodent antibody or fragment thereof a set of variable region heavy and light chain surface exposed 
amino acid residues using said set of surface exposed framework positions generated in said step (a); 
40 (c) identifying from human antibody amino acid sequences a set of variable region heavy and light chain surface 

exposed amino acid residues that is most closely identical to said set of rodent surface exposed amino acid residues 
defined in said step (b), wherein said heavy and light chains from said human antibody are or are not naturally 
paired; 

(d) substituting, in the amino acid sequence of said rodent antibody or fragment thereof, said set of heavy and 
45 light chain surface exposed amino acid residues defined in said step (b) with said human set of heavy and light 

chain surface exposed amino acid residues identified in said step (c); 

(e) constructing three-dimensional models of said variable region of said rodent antibody or fragment thereof and 
of said variable region of said rodent antibody or fragment thereof resulting from the substituting specified in said 
step (d); 

50 (f) comparing said three-dimensional models constructed in said step (e) and identifying any amino acid residues 

from said sets identified in said steps (b) and (c) that are close to any atom of any residue of the complementarity 
determining regions of said rodent antibody or fragment thereof; 

(g) changing any residues identified in said step (f) from the human to the original rodent amino acid residue to 
thereby define a humanizing set of surface exposed amino acid residues; 
55 (h) replacing the set of rodent antibody surface exposed amino acid residues defined in said step (b) with the 

humanizing set of surface exposed amino acid residues defined in said step (g); and 
(i) producing said humanized antibody or fragment thereof; 
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wherein in step (a) sequence alignments are generated from a sufficient number of antibody variable region 
heavy and light chains to give a set of heavy and light chain surface exposed framework positions wherein said set is 
identical in at least about 98% of said sequence alignment positions and in that in step (f) amino acid residues from 
said sets identified in said steps (b) and (c) that are within 5x10/ 10 m (5 Angstroms) of any atom of any residue of the 
5 complementarity determining regions of said rodent antibody or fragment thereof to be humanized are identified. 

[0025] In a preferred embodiment, the rodent antibody or fragment thereof is a murine antibody, and most preferably 
murine antibody N901 . 

BRIEF DESCRIPTION OF THE FIGURES 

10 

[0026] 

Figure 1 shows an algorithm that can be used for constructing a three-dimenensional model of the rodent antibody 
variable region. 

15 Figure 2 is a diagram showing the approach to determine how to humanize a rodent antibody or fragment thereof 

according to the present invention. 

Figures 3A and 3B are plots of relative accessibility of amino acid residues for twelve antibody F v structures, 
mapped onto the sequence alignment of these structures. Structures Glb2 (Jeffrey, P.D., Doctor of Philosophy 
Thesis, University of Oxford, United Kingdom, 1 991 ), D1 .3 (Amit, A.G., Mariuzza, R.A., Phillips, S.E.V. and Poljak, 

20 Rj. (1986), Science 233, pp. 747-753), 3D6 (Grunow, R., Jahn, S., Porstman, T, Kiessig, T., Steinkeller, H., 

Steindl, F., Mattanovich, D., Gurtler, L. f Deinhardt, F., Katinger, H. and von R., B. (1988), J. Immunol. Meth. 106, 
pp. 257-265) and 36-71 (5fab) (Rose, D.R., Strong, R.K., Margolis, M.N., Gefter, M.L. and Petsko, G.A. (1990), 
Proc. Natl. Acad. Sci. U.S.A. 87, pp. 338-342) are not yet present in the Brookhaven database. The other structures 
used were: 2hfl (Sheriff, S., Silverton, E.W., Padlan, E.A., Cohen, G.H., Smith-Gill, S.J., Finzel, B.C. and Davies, 

25 D.R. (1987), Proc. Natl. Acad. Sci. U.S.A. 84, pp. 8075-8079), 3hfm (Padlan, E., Silverton, E., Sheriff, S., Cohen, 

G., Smith-Gill, S. and Davies, D. (1989), Proc. Natl. Acad. Sci. U.S.A. 86, pp. 5938-5942), 2fbj (Mainhart, C.R., 
Potter; M. and Feldmann, R.J. (1984), Mol. Immunol. 21, pp. 469-478), 3fab (Saul, F.A., Amzel, L.M. and Poljak, 
R.J. (1978), J. Biol. Chem. 253, pp. 585-597), 4fab (Herron, J., He, X., Mason, M., Voss, E. and Edmunson, A. 
(1989), Proteins: Struct., Funct., Genet. 5, pp. 271-280), 2mcp (Segal, D., Padlan, E., Cohen, G., Rudikoff, S., 

30 Potter, M. and Davies, D. (1974), Proc. Natl. Acad. Sci. U.S.A. 71, pp. 4298 ), 2fb4 (Marquart, M. Deisenhofer, J. 

and Huber, R. (1980), J. Mol. Biol. 141, pp. 369-391), and 1f19 (Lascombe, M. Alzari, P., Boulot, G., Salujian, P., 
Tougard, P., Berek, C, Haba, S., Rosen, E., Nisonof, A. and Poljak, R. (1989), Proc. Natl. Acad. Sci. U.S.A. 86, 
p. 607). These structures are designated by their Brookhaven entry code. The sequence numbering used here is 
described in Figures 4A and 4B. Figure 3A graphically shows the relative accessibility for the heavy chain and 

35 Figure 3B graphically shows the relative accessibility for the light chain. 

Figures 4A and 4B show alignments of sequences generated using the three methods of humanization. Sequences 
are: 1) Original rodent N901. 2+3) KOL (Marquart, M. Deisenhofer, J. and Huber, R. (1980), J. Mol. Biol. 141, pp. 
369-391) and reshaped N901 using KOL surface. 4+5) Most homologous sequences, L(KV2F) (Klobeck, H., 
Meindl, A., Combriato, G., Solomon, A. and Zachau, H. (1985), Nucleic Acids Res. pp. 6499-6513) and H(G36005) 

40 (Schroeder, H. and Wang, J. (1990), Proc. Natl. Acad. Sci. U.S.A. 87), and reshaped N901 using these sequences. 

6+7) Most homologous with respect to surface residues, L(KV4B) (Klobeck, H., Bronkamp, G., Combriato, G., 
Mocikat, R., Pohelnz, H. and Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529) and H(PL0123) (Bird, J., 
Galili, N., Link, M., Sites, D. and Sklar, J. (1988), J. Exp. Med. 168, pp. 229-245), and reshaped N901 using these 
sequences. The numbering is the same as used in the antibody modelling program ABM (trademark for commercial 

45 software, Oxford Molecular Ltd., Oxford, U.K.), which is based on structural conservation and not sequence ho- 

mology as used by Padlan et al. (Kabat, E.A., Wu, T.T., Reid-Miller, M., Perry, H.M. and Gottesman, K.S. (1987), 
Sequences of Proteins of Immunological Interest. U.S. Department of Health and Human Services, Fourth Edition). 
The sequence changes which have to be introduced in order to resurface N901 with a given sequence are marked 
with bars, back-mutations as determined from F v models are marked with stars. The sequence homology of given 

so sequences to N901 are shown in brackets after each sequence. 

Figure 5 is a stereo plot of mean antibody p-barrel, coordinates determined by iterative multiple fitting of eight 
antibody structures. Strands 7 and 8 comprise the 'take off positions for CDR H3 and are not included in the fitting 
of V L and V H regions. 

Figure 6 is a plot of RMS deviation from the mean of the eight p-sheet strands comprising the framework. The 
55 RMS was calculated from structures F19.9, 4^-20, NEW, FBJ, KOL, HyHEL-5, HyHEL-10 and McPC603. N.Ca, 

C atoms are included in the plot. The residues used are shown in the alignment (Table 2). The most disordered 
residues are all the residues of strand HFR4, the last residue of LFR1 , and the first and last residue of HFR2. The 
nomenclature of the strands is explained in the alignment in Table 2. LFR1 - #1 , LFR2 - #2, LFR3 - #3, LFR4 - #4, 
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HFR1 - #5, HFR2 - #6, HFR3 - #7, HFRS4 - #8. 

Figure 7 is a flowchart of the overall modelling protocol known as CAMAL. 

Figure 8 is a plot of superimposed loop backbones for models and x-ray structures discussed in Example 2. The 
loops are positioned after global framework fit. This does not represent the best local least squares fit, but shows 

5 how the loops are positioned globally onto the framework. 

Figures 9A to 9D are stereo (N,C-a,C,0) representations of crystal structures and models of D1 .3, 3671 and Gloop- 
2 variable domain and (i-barrel strands described in Example 2. Crystal structures are shown with open bonds, 
model with solid bonds. The difference between the 3D6-H3 in the model and the crystal structure is due to a 5-7° 
twist in the extended 0-sheet conformation of this loop, Figure 9A: D1.3, Figure 9B: 36-71, Figure 9C: Gloop-2, 

10 Figure 9D: 3D6. 

Figure 10 is a histogram showing the distribution of loop length for CDR H3 loops, data from Kabat et al. (Kabat, 
E.A., Wu, T.T., Reid-Miller, M., Perry, H.M. and Gottesman, K.S. (1987), Sequences of Proteins of Immunological 
Interest. U.S. Department of Health and Human Services, Fourth Edition). 

15 DETAILED DESCRIPTION OF THE INVENTION 

[0027] The existence of specific, yet different, surface patches in murine and human antibodies may be the origin of 
the inherited immunogenicity of murine antibodies in humans. Statistical analysis of a database of unique human and 
murine antibody F v fragments has revealed that certain combinations of residues in exposed surface positions are 

20 specific for human and murine sequences. The combinations are not the same in human and murine F v domains. 
However, it is possible to define families of surface residues for the two species of antibodies. These families reveal 
a novel method for the "humanization" or reshaping of murine antibodies. Humanization is the modification of the 
solvent accessible surface of a non-human antibody or fragment thereof to resemble the surface of a chosen human 
antibody or fragment thereof such that the modified non-human antibody or fragment thereof exhibits lower irnmuno- 

25 genicity when administered to humans. Such a process applies in the present application to antibody variable regions 
but could equally well apply to any other antibody fragment. The method is considered to be generally applicable to 
humanization of rodent antibodies. 

[0028] According to the present invention, a statistical analysis is presented which is based on accessibility calculated 
for a range of antibody crystal structures. When this information is applied to an antibody sequence database, it is 
30 possible to discriminate between human and murine antibodies at the sequence level purely on the basis of their 
surface residue profiles. 

Rational Resurfacing Approach 

35 [0029] There are several key features of the resurfacing approach of the present invention. 

1) This method uses as a starting point, construction of a three-dimensional model of a rodent variable region by 
known methods; 

2) A large number (e.g., twelve) of antibody F v or Fab fragment x-ray crystallographic structures are analyzed to 
40 produce an unambiguous set of surface exposed amino acid residues that will be posi tionally identical for a majority 

(98%) of antibodies. The set is produced by identifying all those residues whose solvent accessibility is above a 
given cut-off (typically 30%), calculated using a modification of the method of Kabsch and Sander (Kabsch, W. 
and Sander, C. (1983), Biopolymers 22, pp. 2257-2637) in which explicit atomic radii are used for each atom type 
to predict sidechain positions as is described below in more detail; 
45 3) Using a complete human antibody database, the best set of human heavy and light chain surface exposed 

amino acid residues is selected on the basis of their closest identity to the set of surface amino acid residues of 
the murine antibody; 

4) In order to retain the conformational structure of the CDRs of the rodent antibody, replacement of any human 
surface exposed amino acid with the original rodent surface exposed amino acid residue is carried out whenever 
50 a surface residue is calculated from the three-dimensional model to be within 5 Angstroms of a CDR residue. 

[0030] The general resurfacing approach of the present invention is illustrated in Figure 2. The approach can be 
divided into two stages. In the first, the rodent framework (white) is retained and only the surface residues changed 
from rodent (dark grey circles) to the closest human pattern (light grey circles). This should remove the antigenicity of 
55 the rodent antibody. In the second stage, surface residues within 5x10* 10 m (5 Angstroms) of the CDRs are replaced 
with the rodent equivalents in an attempt to retain antigen binding and CDR conformation. 

[0031] The method of the present invention is applicable to whole antibodies as well as antibody fragments. Suitable 
antibody fragments that can be used can readily be determined by the skilled artisan. Examples of some suitable 
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fragments include a single chain antibody (SCA), an antibody F v fragment, Fab fragment, Fab 2 fragment, Fab' fragment, 
or other portion of an antibody comprising the binding site thereof. 

[0032] According to the present invention, an important step in the method for determining how to modify a rodent 
antibody or fragment thereof by resurfacing is to determine the conformational structure of the variable region of the 
5 rodent antibody or fragment thereof to be humanized by constructing a three-dimensional model of the rodent antibody 
variable region. This can be done by known methods such as those described, for example, in Martin et al. (Martin, A. 
C.R., Cheetham, J.C. and Rees, A.R. (1989), Proc. Natl. Acad. Sci. U.S.A. 86, pp. 9268-9272; Methods in Enzymology 
(1991), 203, pp. 121-152) and as described in detail in Example 2. 

[0033] Martin et al. describe an algorithm which is depicted in Figure 1 . The algorithm applies to murine and human 
10 antibodies equally well. The present inventors therefore expect that, based on sequence similarity between antibodies 
of different species (Kabat, E.A. Segments of Proteins of Immunological Interest, National Institutes of Health, U.S.A. 
1991 ), the algorithm will work equally well for rat and other rodent antibodies. 

[0034] Briefly, the algorithm depicted in Figure 1 can be summarized as follows. The framework region of an antibody 
to be modelled is selected on the basis of sequence homology and constructed by a least squares fit onto the six 
is conserved strands of the variable region (3-barrel. Light and heavy chain complementarity determining regions are 
constructed using a combination of canonical structures (Chothia, C. and Lesk, A.M. (1987), J. Molec. Bio. 196, pp. 
901-917), database searching and conformational searching. Detailed descriptions of these methods are described in 
Example 2 herein and in the above two references (Martin et al. 1989 and 1991). 

[0035] According to the present invention, another three-dimensional model is also constructed. The other three- 
20 dimensional model is of the rodent antibody variable region having human antibody surface amino acid residues sub- 
stituted therein at particular rodent antibody surface residue positions. 

[0036] This other three-dimensional model is constructed by carrying out the series of steps described next. 
[0037] The first of the steps is to generate sequence alignments from relative accessibility distributions from x-ray 
crystallographic structures of a sufficient number of antibody variable region heavy and light chains to give a set of 
25 framework positions of surface exposed amino acid residues which is identical in a majority (98%) of the variable 
regions. 

[0038] As used herein, the term "framework" means the antibody variable region from which the complementarity 
determining regions have been excluded. 

[0039] "Complementarity determining regions" means those amino acid sequences corresponding to the following 
30 numbering system as defined by Kabat, E.A. (In Sequences of Immunological Interest, N.I.H., U.S.A., 1991). 



Light Chain 

L1 

residues 

24-34 


Light Chain 

L2 

residues 

50-56 


Light Chain 

L3 

residues 

89-97 


Heavy Chain 

H1 

residues 

31-358 

35 

Heavy Chain 

H2 

residues 

50-58 


Heavy Chain 

H3 

residues 

95-102 


[0040] A sufficient number of rodent antibody fragments that need to be analyzed in order to produce the set of 
framework positions of surface exposed amino acid residues can readily be determined by the skilled artisan through 
routine experimentation using a database of antibody sequences. Thus, this step can be conducted using suitable 

40 databases now in existence or later compiled. 

[0041] The x-ray crystallographic structures are used to determine relative accessibility distributions of surface ex- 
posed amino acid residues. The relative accessibility distributions identify all those residues whose solvent accessibility 
is above a given cut-off (typically 30%), calculated using a modification of the method of Kabsch and Sander (Kabsch, 
W. and Sander C. (1983), Biopolymers 22, pp. 2257-2637) in which explicit atomic radii are used for each atom type. 

45 [0042] The relative accessibility distributions determined from the x-ray crystallographic structures can then be used 
to generate sequence alignments which give a set of framework positions of surface exposed amino acid residues 
which is identical in a majority (98%) of the variable regions. 

[0043] The set of framework positions of surface exposed amino acid residues for the variable regions of murine 
antibodies is shown in Table 1, set forth in Example 1, and was produced using the sequence alignments and acces- 

50 sibility distributions shown in Figures 3A and 3B. 

[0044] Once a set of framework positions of surface exposed amino acid residues for the variable regions of the 
rodent antibodies have been generated, the surface exposed residues of the heavy and light chain pair of the rodent 
antibody, or fragment thereof, to be humanized can be identified using an alignment procedure such as that described 
in Example 1 and shown in Figures 3A and 3B. This defines a set of surface exposed amino acid residues of a heavy 

55 and light chain pair of a rodent antibody or antibody fragment to be humanized. 

[0045] Next, a complete human antibody sequence database is used to identify a set of surface exposed amino acid 
residues from a human antibody variable region that have the closest positional identity to the set of surface exposed 
amino acid residues of the variable region of the rodent antibody that is to be humanized. The set of surface exposed 
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amino acid residues from the human antibodies can be separately identified for a heavy chain and for a light chain that 
are not naturally paired and/or a set can be identified from a natural human heavy and light chain pair, that is, a pair 
originating from a single B cell or hybridoma clone. Preferably, the set is one from a natural human heavy and light 
chain pair. 

5 [0046] A humanized rodent antibody that gives the appearance of a human antibody is then predicted by substituting 
the set of surface exposed amino acid residues from the rodent antibody or fragment thereof to be humanized with the 
set of surface exposed amino acid residues from the human antibody. 

[0047] A three-dimensional model can then be constructed from the resulting, fully substituted variable region of the 
rodent antibody or fragment thereof. The three-dimensional model is constructed using the same known methods 

10 mentioned above for constructing a 3-D model of the original rodent antibody or fragment thereof. 

[0048] While the antigenicity of this fully "resurfaced" or humanized antibody should be removed, an additional factor 
to be addressed is the binding affinity or the binding strength of the resurfaced antibody. Changes in the framework of 
the variable domain introduced through resurfacing can influence the conformation of the CDR loops and therefore 
antigen binding of the antibody. According to the present invention, this problem is removed by the next step which is 

15 to identify, by means of a comparison of both of the above-described three-dimensional models of the rodent antibody 
variable region, any residues from the set of surface exposed amino acid residues of the variable region heavy and 
light chain pair of the human antibody identified that are within 5 Angstroms of any atom of any residue of the rodent 
antibody or antibody fragment complementarity determining regions (CDRs). 

[0049] Any residue(s) so identified is then changed back from the human to the original rodent amino acid residue(s). 
20 [0050] The results of this method can then be applied to a particular rodent antibody by well known methods. Briefly, 
genes for the humanized variable heavy and tight chain regions are constructed using standard recombinant DNA 
methods (Sambrook, J., Fritsch, E.F. and Maniatis, T. (1989), Molecular Cloning, Second Edition). For example, a PCR 
method can be used (Daugherty et al. (1991 ), Nucleic Acids Research 19, pp. 2471-2476). 

[0051] Variable heavy chain or variable light chain gene constructs are subcloned into appropriate expression vec- 
25 tors. Suitable expression vectors contain either a human gamma or human kappa constant region gene, a suitable 
promoter, a sequence coding for a human immunoglobulin leader peptide (for example: met-gly-trp-ser-cys-ile-ile-leu- 
phe-leu-val-ala-thr-ala-thr (SEQ ID NO:39), Olandi et al. (1989), PNAS 86, pp. 3833-3837), and a drug selectable 
marker. 

[0052] Heavy and light chain expression plasmids can be co-transfected, for example, by electroporation into suitable 
30 cells, for example, SP2/0 cells, and selected with an appropriate drug, G418, for example. Screening for intact antibody 
can be accomplished by ELISA assay. 96-well plates are coated with, for example, goat anti-human kappa chain 
antibody, and light chains are detected with , for example, goat anti-human antibody conjugated to alkaline phosphatase. 
[0053] As another approach, light chain constructs are transfected, for example, by electroporation into suitable cells, 
for example, SP2/0 cells and selected, for example, in hygromycin. Screening for light chain expression can be ac- 
35 complished by ELISA assay. 96-well plates are coated with, for example, goat anti-human kappa chain antibody, and 
light chains are detected with, for example, goat anti-human antibody conjugated to alkaline phosphatase. 
[0054] A light chain producing line is then used as a host to electroporate in the heavy chain construct. The heavy 
chain plasmid is co-transfected with a plasmid containing the gene coding for another drug marker, for example, neo- 
mycin resistance and selected in the presence of the drug G418. Screening for intact antibody is accomplished by 
40 ELISA assay. 96-well plates are coated with, for example, goat anti-human Fc and detected with, for example, goat 
anti-human light chain conjugated to alkaline phosphatase. 

EXAMPLE 1 AND COMPARATIVE EXAMPLES 

45 [0055] The superiority of the presently claimed method for determining how to modify a rodent antibody or fragment 
thereof by resurfacing in order to produce a humanized rodent antibody will now be described by reference to the 
following example and comparative examples which are illustrative and are not meant to limit the present invention. 

A) Analysis for Murine Antibodies 

50 

[0056] In order to determine the positions which are usually accessible on the surface of the F v domain of murine 
antibodies, the accessibility was calculated for twelve Fab x-ray crystallographic structures obtained from the 
Brookhaven database (Bernstein, F., Koetzle, T., Williams, G., Meyer, E., Brice, M., Rodgers, J., Kennard, O., Shi- 
manouchi, T. and Tasumi, M. (1977), J. Mol. Biol. 112, pp. 535-542). The relative accessibility was calculated using 
55 the program MC (Pedersen, J. (1991)), which implements a modified version of the DSSP (Kabsch, W. and Sander, 
C. (1983), Biopolymers 22, pp. 2257-2637) accessibility calculation routine in which explicit atomic radii are specified 
for every atom. A residue was defined as being surface accessible when the relative accessibility was greater than 
30%. The alignment positions of these residues were' conserved in all twelve structures (98% identity). Surface acces- 
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sible framework positions constitute 40% of the F v surface area. The remaining surface accessible residues are in the 
CDRs and in the interdomain C-terminal region. Figures 3A and 3B show a sequence alignment of the twelve crystal 
structures, the average relative accessibility, and the 30% accessibility cutoff. Figure 3A shows the alignments relative 
accessibility for the twelve antibody light chains and Figure 3B shows the alignments and relative accessibility for the 
5 antibody heavy chains. 

[0057] The surface accessible framework positions were mapped onto a database of unique human and mouse F v 
sequences (see lists at the end of this Example). The frequency of particular residues in each of these positions is 
shown in Table 1 . Only residue frequencies higher than 5% are listed. 

10 Table 1 : 


15 


20 


25 


30 


35 


40 


Distribution of accessible residues in murine and human V H and V L chain sequences. All of the positions appear to 

be conserved which leads to the hyphothesis that immunogenecity arises from a specific combination of these 

surface residues. The sequence numbering is explained in Figures 3A and 3B. 

Light chain 

Position 

Human 

Mouse 

1 

D 51 E 34 A 5 S 5 

D 76 Q 9 E 6 

3 

V 38 Q 24 S 24 Y 6 

V 63 Q 22 L 5 

5 

T 61 L 37 

T87 

9 

P26S26G17A14L7 

S36A29L17P5 

15 

P62V25L12 

L 47 P 30 V 8 A 7 

18 

R57S 18T13P6 

R38K22S13Q12T9 

46 

P94 

P82S9 

47 

G89 

G71 D 18 

51 

K43R31 

K70Q 13R8T5 

63 

G91 

G98 

66 

D 43 S 25 A 9 

D 38 A 26 S 26 

73 

S96 

S 90 I 5 

76 

D43T18S16E 15 

D 67 S 15 ASK 5 

86 

P44A27 S 17T8 

A50P11T8E7Q6 

87 - ; 

E71 D 11 G7 

E91 D6 

111 

K74R12N6 

K93 

115 

K 54 L 40 

K87L5 

116 

R 60 G 33 S 5 

R89G9 

117 

Q 50 T 37 E 6 P 6 

A74Q14P5R5 

Heavy chain 

Position 

Human 

Mouse 

118 

E47Q46 

E 59Q29 D 10 

120 

Q83T7 

Q68K26 

122 

V59L15Q13 

Q 57 V 27 L 5 K 5 

126 

G 54 A 23 P 18 

G 36 P 30 A 29 

127 

G53E22A14D7 

E 45 G 43 S 6 

128 

L61 V31 F7 

L96 

130 

K46Q41 E5 

K52Q27R 17 

131 

P95 

P91 A 5 

132 

G74S16T7 

G82S 17 

136 

R53K23S17T7 

K66S17R13 

143 

G96 

G98 

145 

T 46 S 32 N 9 I 7 

T63S19N7A5D5 

160 

P84S 10 

P89H 7 

161 

G93 

G 71 E 24 

162 

K76Q 10 R 8 

K50Q30N10H5 
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Table 1 : (continued) 



Distribution of accessible residues in murine and human V H and V L chain sequences. All of the positions appear to 


be conserved which leads to the hyphothesis that immunogenecity arises from a specific combination of these 

5 

surface residues. The sequence numbering is explained in Figures 3A and 3B. 


Heavy chain 


Position 

Human 

i i ui i iai i 

Mm iqc* 


183 

D26P25 A17Q 10 T 7 

E31 P 22 D 17 A 12 Q 11 

10 

184 

S70K9P8 

K42S37T6 


186 

K 53 Q 22 R 7 N 5 

K83Q 7 


187 

G66S21 T5 

G62S18D10 


195 

T30D26N 19 K 7 

T 36 K 30 N 26 D 6 


196 

S91 

S 76 A 16 

15 

197 

K 65 I 8 T 8 R 5 

S46K34Q11 


208 

R46T18K17D6 

T 55 R 26 K 8 


209 

A 50 P 21 S13T8 

S 67 A 14 T 11 


210 

E46A18D13S9Z8V5 

E88D7 

20 

212 

T91 

T 53 S 43 


222 

G 17 D 11 P10Y9VN8 

D 67 A 18 


[0058] None of the entire combinations of surface residues in the human sequences are found in the murine se- 
quences and vice versa (see lists at the end of this Example). However, the residues in individual positions appear to 
25 be conserved (see Table 1 ). There are few residues which differ significantly between the species; these are at positions 
54 and 91 of the L chain and 168 and 216 of the H chain. Of these positions only position 216 is a non conservative 
(V to Y) mutation. Differences between human and murine antigenicities are therefore believed to arise from the com- 
binations of residues in these positions. 

[0059] In order to determine whether the mouse sequences are more distantly related to human F v sequences than 
30 to other mouse F v sequences, the homology was calculated using a Dayhoff mutation matrix (Dayhoff, M., Barker, W. 
and Hunt. L. (1983), Meth. Enz. 91, pp. 524-545). The homology was calculated between all the sequences in a pool 
of both human and mouse sequence patches made up of the surface accessible residues. The data was then repre- 
sented as a density map (not shown) in which the sequences are plotted against each other. The density map can be 
used to discriminate "murine surfaces" from "human surfaces". 

35 

B) Reshaping of Antibody N901 

[0060] In order to test the resurfacing approach suggested by the above analysis, three humanization experiments 
were set up. 1 ) Traditional loop grafting (Verhoeyen, M.E., Saunders, J.A., Broderick, E.L., Eida,.S.J. and Badley, R. 
40 A. (1991), Disease markers 9, pp. 3-4) onto a human F v framework of known structure (KOL). 2) Resurfacing approach 
using most similar chain. 3) Resurfacing approach using human sequences with most similar surface residues. 
[0061] The antibody used was the murine anti-N901 antibody (Griffin et al. (1983), J. Imm. 130, pp. 2947-2951 ). The 
anti-N901 antibody (also referred to herein as the "N901 antibody") is available commercially from Coulter Corporation 
under the name NKH-1 . 

45 [0062] The alignment of the light chain sequences and heavy chain sequences in Figures 4A and 4B, respectively, 
show the original N901 antibody and the sequences used in each of the three approaches outlined here. 
[0063] Figures 4A and 4B show alignments of sequences generated using the three methods of humanization. Se- 
quences are: 1) Original rodent N901. 2+3) KOL (Marquart, M. Deisenhofer, J. and Huber, R. (1980), J. Mol. Biol. 141, 
pp. 369-391 ) and reshaped N901 using KOL surface. 4+5) Most homologous sequences, L(KV2F) (Klobeck, H., Meindl, 

50 A., Combriato, G., Solomon, A. and Zachau, H. (1 985), Nucleic Acids Res., pp. 6499-651 3) and H(G36005) (Schroeder, 
H. and Wang, J. (1990), Proc. Natl. Acad. Sci. U.S.A. 87) and reshaped N901 using these sequences. 6+7) Most 
homologous with respect to surface residues, L(KV4B) (Klobeck, H., Bronkamp, G., Combriato, G., Mocikat, R., Po- 
helnz, H. and Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529) and H(PL0123) (Bird, J., Galili, N., Link, M., 
Sites, D. and Sklar, J. (1988), J. Exp. Med. 168, pp. 229-245), and reshaped N901 using these sequences. The num- 

55 bering is the same as used in the antibody modelling program ABM (ABM is a trademark for commercial software, 
Oxford Molecular Ltd., Oxford, U.K.), which is based on structural conservation and not sequence homology as used 
by Padlan et al. (Kabat, E.A., Wu, T.T., Reid-Miller, M., Perry, H.M. and Gottesman, K.S. (1987), Sequences of Proteins 
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of Immunological Interest. U.S. Department of Health and Human Services, Fourth Edition). The sequence changes 
which have to be introduced in order to reshape N901 with a given sequence are marked with bars, and back-mutations 
as determined from F v models are marked with stars. The sequence homology of a given sequence to N901 is shown 
in brackets after each sequence. 

5 

(1) Classical Humanization 

[0064] In classical humanization the rationale is to graft the rodent CDR's onto a framework of known structure, such 
that CDR-framework interactions can be accurately monitored by homology modelling. The model of the humanized 
10 antibody is compared to that of the original rodent antibody, and possible CDR interacting framework residues are back 
mutated (marked with '*' in alignment) in order to retain the three-dimensional shape of the CDR's. In this example the 
antibody KOL was used, giving a low homology score of only 77 and 46 in the heavy and light chains respectively. 

(2) Most Similar Chain Resurfacing 

15 

[0065] A database of nonredundant human antibody sequences was compiled from available protein and nucleotide 
sequences. A total of 164 H and 129 L chains were sampled. 

[0066] Each of the rodent chains, L and H, were then matched and the most similar human sequence found inde- 
pendently (G36005/KV2F) (Schroeder, H. and Wang, J. (1990), Proc. Natl. Acad. Sci. U.S.A. 87); Klobeck, H., Meindl, 
20 A., Combriato, G., Solomon, A. and Zachau, H. (1985), Nucleic Acids Res., pp. 6499-6513). Surface residues, as 
outlined in Table 1 , were then changed in the rodent sequences to match those of the human sequences. Subsequently 
a model was built of the resurfaced antibody and compared to the model of the original rodent antibody and back 
mutation of any CDR interacting residues was performed. 

25 (3) Most Similar Surface Replacement According to the Present Invention 

[0067] This method is identical to the above method, except that the similarity is calculated only over the surface 
residues outlined in Table 1 above. 

[0068] The same procedure of surface mutation and subsequent back mutation was performed as in the previous 
30 methods. In this case the chosen sequences were PL0123/KV4B (Bird, J., Galili, N., Link, M., Sites, D. and Sklar, J. 
(1988), J. Exp. Med. 168, pp. 229-245); Klobeck, H., Bronkamp, G., Combriato, G. } Mocikat, R., Pohelnz, H. and 
Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529). 

[0069] The following lists show the surface residue patterns in mouse and human light and heavy chain antibody 
variable regions. The sequences are ordered on similarity to one another. There are no pattern matches between 
35 mouse and human sequences although there are matches within a species. 


40 


45 


50 


55 
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MOUSE LIGHT CHAIN SURFACE PATCHES 


1 KV5ESMOUSE 

2 PL0101 

3 NSIF19L 

4 KV5USKOUSE 

5 KUSIGLDD 

6 PL0220 

7 KV5JSMOUSE 

8 MUSIGKAB8 

9 HUSIGXCLG 

10 MUSIGGVJ2 

11 MUSIGXCRN 

12 MUSIGXCLP 

13 HUSIGKACM 

14 KUSIGXABB 
13 KV5PSHOUSB 

16 MUSIGXCHX 

17 KV30SMOUS8 

18 HUSXGXAAff 

19 KV3G5MOUS8 

20 KV3ESHOUSB 

21 KUSIGXAA2 

22 NUSIGXOfS 

23 MUSIGXBA 

24 KVSASMOCSB 

25 HUSZCXV 

26 Musicxam 

27 HUSIGXCU. 

28 KV5BSM0USI 

29 KUSZGKCSA • 

30 HUSIGXCSR 

31 HUSZGXC3T 

32 KUSIGXAB 

33 PL0014 

34 MXJSIGXACa 

35 PS0021 

36 N52MCVL 

37 KCSXGXADV 
38 
39 

40 MUSIGXCJfB 

41 B27887 

42 H28840 

43 XV2GSHOUSI 

44 C27887 

45 JL0029 

46 MUSZGXABB 

47 PS0074 

48 HUSIGXCXY 

49 MUSZGXCHX 

50 KV2DSMOUSB 


KTSLRPGKGSSOYEKX* 
KTSLRPGKGSSEYEXX* 
QTSLRPDKGSSOHEKK* 
QTSLRPDXGSSDQEXX* 
QSSLRPDXCSSDQEXX* 
QTSLRPDXGSSDPEXX* 
QTSLRPDKGSSDPZKX* 
QTSLRPDXGSSDPEXT* 
QTSLRADKGSSDQEXX* 
QTSLRPDXGXSDSEXX* 
QTSLRPAJtCSSDQEXX* 
QTSLXFGRCSSDPEXX* 
QTSLRPGRGSSOTEXX* 
QXSLRPGXGSSDSEXX* 
QTSLRPGXGDSDEDXX* 
BTA1RPGXGASDADKK* 
VTALRPGXGASDEDXJt* 
VTALRFGXGASOEBXX* 
VTALRPGXGASBASXX* 
VTALRPGXGASDEDDE* 
QTSLRPDXGSSDQETT* 
QNSLTPGXGSSSPEXX* 
VTXVRPGXGDSDSOXX* 
VTXVRPGXGDSDABXX* 
VTRVRPGXGDSDA2KX* 
LTKVRPCXGOSDSEKX* 
VTKVBPGXGOSOSBQX* 
VTXVRPBXGOSOAEXX* 
VTKVRPBXGDSOSBXX* 
VTXVSPGKGDSOAZBK* 
VTKVRSG1CGESDAEKX* 
VTSVKPGXGDSDAEKX+ 


VTSAXPGXGOSOABiaC* 
VSSAXPCXGOSDAEXX* 
VTSAJRPCXGDSDAEXX* 
VSPAKPGXGDSDAEXX* 
VTKAKPGXGDSDVZXH* 
VTLIPPGXGDSDAEFX* 
VTLLQPCXGDSOAEXJC* 
.VTLLQPCXGOSDAOKK* 
VTLLQPGXGDSDAERK* 
VTLLQAGXGDSDABXX* 
VTLLQPGBGOSDASXX* 
LTLLQPGXCDSDAEXX* 
VTLLQPGXGOSOAZXZ* 
VTLTQPGQGDSDPEXX* 
VTUPQPGXGOSOAEXX* 
VTLPQPGXCOMSABXX* 
VTFLSPGQGOSOABXX* 


(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 


10 NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
10 NO: 
ID NO: 
ID NO! 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ZD NO: 
ZD NO: 
ZD NO: 
ZD NO: 
ZD NO: 
ZD NO: 
ZD NO: 
ZD NO: 
ZD NO: 
ZD NO: 
ID NO: 
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51 KUSIGKADW 

52 KV2ASMOUSE 

53 XV1ASHOUSB 

54 F30534 

55 MUSIGKCLO 

56 G27887 

57 MUSIGVKV3 

58 MUSIGXCNA 

59 S03410 

60 B32456 

61 PL0013 

62 OTSIGLAET 

63 MUSIGVKV1 

64 KV6KSMOUSE. 

65 G30560 

66 MUSXGKBO 

67 MUSIGXCNB 

68 H33730 

69 KUSIGXCPC' 

70 XV2CSMOUSE 

71 MU3IGLAV 

72 MUSIGXCXH 

73 KV5RSMOUS1 

74 XV6ESH0USB 

75 MUSIGKCMI 

76 MUSIGLDA 

77 C26317 

78 PS0073 

79 A23986 

80 HUSIGXABW 

81 XV5D$MOOSl 

82 MU3IGB6L 

83 KOSZGXOOt 

84 HU3IGKOT 

85 MU3IGLVD 

86 306832 

87 306621 
86 MJ3IGLAS 

89 HD9ZGLAR - 

90 LY2B$M0DS* 

91 ISTSXGLAJf 


: ESSARPGXGOSDAJMC* 
: VTLSSPGQGOSOAEXX* 
: VTTAXPEXGDSDVEXX* 
: VTTPKPDKGOSOVEXK* 
: VTAPRPGKGASSAEKK+ 
: VTAPKPGXGTSSAZXX* 
: VTTPKPGKGASSAEXX* 
: VSAPKPGXGASSAEXX* 
: VTAPRSGXGASSAEXX* 
: VTAPXSGXGASSAEXX* 
: VTAPXPDXGVSSAEXX* 
: VTAPKSEXGVSSAEXX* 
: FTAPXPGXGASSAEXX* 
: LTAPKFGRGVSSAEXX* 
: VTAPXSGXGA3SAEXR* 
: VSAPKPGXEGS3AEXX* 
: VTAPXPRXGASSAEXX* 
: VTFLSPGQGMSDAELP* 
: VTFLSPGQGHSDEDLP* 
: VTLSSPQRGDSOAEXX* 
: VTAPXSSXGGSS AEXX* 
: QTSPTPGXGSSOPEXX* 
: QISLIPCXGSYDDEXX* 
: VTALXSGXGASS AEXX* 
: VTALKSDKGASSGEXK* 
: VTPPSPGQGDSAAEXX* 
VTPPSPGQCDSAIUag* 
VTVRXPGKGDSSOEKK* 
QTSVRLGQGSSOPEXX* 
XT3 LPJWXC 33D30XX* 
QTDVTQ0Q G33 QPB1CK* 
QTAV3QGQC3SQSSXX* 
LTAPRTXSGS3DSEnC» . 
VTAP3SHR0SS0TBW* - 
LL3L3PLKGP3 DPBXV * 
VT APTPO TCA XXTEtt * • 
VT HTP DTC& XOTBUL * . 
AV3PTE0TGAXKTKKL* 
AVSPTPOTGAIKTEXL* 
AV3PTPOTGVT XTEKL * 
AVSPTP0TGAIXTBP3* 


(SEQ 

ID 

NO 

: 90) 

(SEQ 

10 

NO 

: 91) 

(SEQ 

ZD 

NO 

: 92) 

(SEQ 

ID 

NO 

: 93) 

(SEQ 

ID 

NO 

: 94) 

(SEQ 

ID 

NO 

: 95) 

(SEQ 

ID 

NO, 

: 96) 

(SEQ 

ID 

NO: 

: 97) 

(SEQ 

ID 

NO: 

: 98) 

(SEQ 

ID 

NO: 

99) 

(SEQ 

ID 

NO: 

100) 

(SEQ 

ID 

NO: 

. 101) 

(SEQ 

ID 

NO: 

102) 

(SEQ 

ID 

NO: 

103) 

(SEQ 

ID 

NO: 

104) 

(SEQ 

ID 

NO: 

105) 

(SEQ 

ID 

NO; 

106) 

(SEQ 

ID 

NO: 

107) 

(SEQ 

ID 

NO: 

108) 

(SEQ 

ID 

NO: 

109) 

(SEQ 

ID 

NO: 

110) 

(SEQ 

ID 

NO: 

111) 

(SEQ 

ID 

NO: 

112) 

(SEQ 

ID 

NO: 

113) 

(SEQ 

ID 

NO: 

114) 

(SEQ 

ID 

NO: 

US) 

(SEQ 

ID 

NO: 

116) 

(SEQ 

ID 

NO: 

117) 

(SEQ 

ID 

NO: 

118) 

(SEQ 

ID 

NO: 

119) 

(SEQ 

ID 

NO: 

120) 

(SEQ 

ID 

NO: 

121) 

(SEQ 

ID 

NO: 

122) 

(SEQ 

ID 

NO: 

123) 

(SEQ 

ID 

NO: 

124) 

(SEQ 

ID 

NO: 

125) 

(SEQ 

ID 

NO: 

126) 

(SEQ 

ID 

NO: 

127) 

(SEQ 

ID 

NO: 

128) 

(SEQ 

ID 

NO: 

129) 

(SEQ 

ID 

NO: 

130) 
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HUMAN LIGHT CHAIN SURFACE. PATCHES t 


10 


15 


20 


25 


30 


35 


40 


45 


50 


1 

LV4ASHUKAN 

2 

LV4BSHUKAN 

3 

LV4ESHUMAN 

4 

LV4DSHUMAN 

5 

LV4C5HUHAN 

6 

LV5A$HUMAN 

? 

LV7ASHUKAN 

8 

LV2GSHUMAN 

9 

LV2ISHUMAN 

10 

NS2RHE 

11 

HUMIGIAM 

12 

LV IAS HUMAN 

13 

LV1BSHUMAN 

14 

LV1PSHUMAN 

15 

LV1CSHUMAN 

16 

A29700 

17 

HUMIGLAM4 

18 

LV10$HUMAN 

19 

LV2XSHUMAN 

20 

LV1ISHUMAN 

21 

LV2E$ HUMAN 

22 

LV205HUMAN 

23 

LV2C$HUKAN 

24 

LV2JS HUMAN 

25 

LV1ESHUMAN 

.26 

LV2B$HUMAN 

:27 

NS1MCW 

2* 

LV2H$HUMAN 

29 

N$3MCC2 • 

30 

LV2ASHUMAM 

31 

302063 

32 

HUMZGLAK2 

33 

A - ■*■ -~ - — M 

LV6CSHUMAM 

34 

LV609HDKMI 

35 

LV6E3HUMA* 

36 

LV6S$HUMAM 

37 


38 

BumCLVC 

39 

BUXZGVLLS 

40 

BQKZQQUC 

41 

E30609 

42 

KV38$H01tt» 

43 

G30607 

44 

KV3HSH0KMI 

45 

KV3H9HUMMI 

46 

KV3KSHUXA* 

47 

KV3FSHDXMI 

48 

826533 

49 

KV1QSHUMAM 

.50 

KV1W$HCXAX 


YLPPTPCVIRSTAMKL* 
YLPPTPGVIRSTAKRL* 
YLPPTPGLIRSTSHKL* 
YLPPTPGLIRSTSVKL* 
YLPPTPGVIRSTAEX1* 
YLPPTPCVIRSTAGKL* 
YLPATPGWRSSAGHL* 
SLPPSPCKVRSTAEKL* 
SLPPSPGXVRSTANXI* 
SLPPRPOKVRSSSEXL* 
SLPPRPGXVRSSSDKL* 
fSlPPRPGRVRSSSBKL* 
S1PPRPGKVRSSSBQL* 
SLPPRPGKVRSSSETL* 
3LPPKFGXXRSSTGXL* 
SLPPKPCRIRSSTGKL* 
SLPPKPGJCZRSSTSQL* 
SLPPEPGKIRSSTCRI,* 
SIAPSPGXZRSTAZKL* 
SLPPRPGXIRSSTGXV* 
SLRPSPCXVRSTAEXL* 
SLRP3PCXVRSTA0KL* 
SLRPSPQKVRSTAWL* 
SLRPSPGKVRSAVZKL* 
SLPPRPGK-RSSAZXL* 
SLAPSPGKVRSTVERL* 
SLAPSPDKIRSTPOKL* 
SLALSFGKVftSTAEKL* 
SLPLSAfiXVRSTABCL* 
SIAPSPGKVRSTAEYt.* 
SLPLTPGLIRSTAEKL* 
3LFLTPRVZSSTASRL* 


: PLHFTRVTSSSSTEXL* 
: LLPPTPGTNSSSMDJGL* 
: VLPLSFHRXKSESEML* 
: StAPSPAKFRSTAZRO* 
: VTAPRFGRXRSOPEiaC* 
: VTAPRPCRVRSDPOT* 
: yTGPRPGRIRSDPEKR* 


: VTGPRPGKVRSP PgKlC * 
:VTCPRPCRIR30PXnC» 
: VTAPRPCRIRSB3BWC* 
: VTGPSSCRZSSDPaCX* 
: VTVPRPSRZItSBSESX* 
: VTAPCPCRIRSBSnUC* 
: QTSVRPGRVRSDPERK* 
: OTSVRPCXVKSOPERX* 


(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ. 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 


ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
10 NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO: 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 


131) 

132) 

133) 

134) 

135) 

136) 

137) 

138) 

139) 

140) 

141) 

142) 

143) 

144) 

145) 

146) 

147) 

148) 

149) 

150) 

151) 

152) 

153) 

154) 

155) 

156) 

157) 

158) 

159) 

160) 

161) 

162) 

163) 

164) 

165) 

166) 

167) 

168) 

169) 

170) 

171) 

172) 

173) 

174) 

175) 

176) 

177) 

178) 

179) 

180) 


55 


15 


EP 0 592 106 B1 


51 KV1MSHUMAK 

52 JCVUtSHUKWf 

53 KV1FSHUMAN 

54 KV1GSHUHAH 

55 KV1K5KUMAM 

56 KV1DSHTJKAN 

57 KVIHSHUMAH 

58 KVIBSHUHAH 

59 B2758S 

60 NS1REIA 

61 KV1XSHUKAN 

62 KVILSHUMAN 

63 IMCL38 

64 A27585 

65 KV1NSHUMAN 

66 KV1CSHUMAN 

67 KV1VS HUMAN 

68 KVITSHUMAH 

69 KV1 US HUMAN 

70 KV1ASHUMAN 

71 KVISSHUHAX 

72 KV4A$H0KMf 

73 KV4CSHUMAM 

74 HUMIGK2A1 
7$ HUKICKBA 

76 HOKXGKBC 

77 KV2BSHWCMI 

78 KV2D$H0KMI 

79 KV2C$HUHMf 

80 KV2ESH0WUI 

81 303876 

82 1CV2A$BDHMI 

83 HUKIGLAIC5 


QTSVRPGXVRSDPEXX* 

QTSVRPCKVRS EPEXX* 

QTSVRPCKVRSEPOKX* 

QTS VRPGXVRAEP EXX * 

QTSVRPGKVRSBPZXX* 

QTSVRPCXVRSDPBKX* 

QTSVRPGQVRSDPERK* 

QTSVRPGKVRSKPEKX» 

QTSVRPCNVRSDPOKX* 

QTSVRPCKVRSDPEXT* 

QTSVRPCTVRSEPEKK* 

QTSVRPEXVRSEPDRX* 

QTSVRPGKVRSESDKK* 

QTSVRPCEVRSEPDKK* 

QTSVUPCBVRSBPZRK* 

: QTSVSPCKVRSDP EXX* 

: QTSVRPCXVNSDP EXK* 

: QTSVRPCXVRSDPDTX* 

: QTSVRPKXVRSDPZXX* 

:QTSVRPKXV11FDPBXX* 

QTSVRSGXVRSEPETX* 

i VTNLRPCKVRSOABQC* 

:VTDLRPG3CVRSDAEKK* 

: gT3 V3PCIII» 3ESDKK» 

: KffSVTFGXFKSEFEKX* 

: VTilPFGRVRSDAEXJC* 

;VTLLPPGEVR5DAEXX» 

; VTLPPFGZVSSOABtX* 

:VTLF*FGZyBS8A2XX* 

;VTL PPPQ q VRgp AEKK* 

iVTLPPPGQVrSDAEXX* 

iVTLPPAGQVWDAEXR* 

:ALSPSS0QS33ASB0.* 


(SEQ ID NO: 181) 

(SEQ ID NO: 182) 

(SEQ ID NO: 183) 

(SEQ ID NO: 134) 

(SEQ 10 NO: 185) 

(SEQ ID NO: 186) 

(SEQ ID NO: 187) 

(SEQ ID NO: 188) 

(SEQ ID NO: 189) 

(SEQ ID NO: 190) 

(SEQ ID NO: 191) 

(SEQ ID NO: 192) 

(SEQ ID NO: 193) 

(SEQ ID NO: 194) 

(SEQ ID NO: 195) 

(SEQ ID NO: 196) 

(SEQ ID NO: 197) 

(SEQ ID NO: 198) 

(SEQ ID NO: 199) 

(SEQ ID NO: 200) 

(SEQ ID NO: 201) 

(SEQ ID NO: 202) 

(SEQ ID NO: 203) 

(SEQ ID NO: 204) 

(SEQ ID NO: 205) 

(SEQ ID NO: 206) 

(SEQ ID NO: 207) 

(SEQ ID NO: 208) 

(SEQ ID NO: 209) 

(SEQ ID NO: 210) 

(SEQ ID NO: 211) 

(SEQ ID NO: 212) 

(SEQ ID NO: 213) 
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MOUSE HEAVY CHAIN SURFACE PATCHES 


1 MUSICHtT 

2 HUSXGHIU 

3 HUSIGHIV 

4 MUSIGHYM 

5 PU0003 

6 KUSICHFO 

7 A30515 
3 PLG018 

9 KUSICHFK 

10 HUSXGHFQ 

11 PU0001 

12 E30540 

13 HV17$HO0SE 

14 KUSZGKUf 

15 KUSIGKKG 

16 PU0004 

17 MUSIGHXJ 

18 HV56$KOOSE 

19 C27888 

20 HUSXGHAAT 

21 PH0097 

22 E27888 

23 MUSIGHJB 

24 KUSIGHADL 

25 A27888 

26 H27887 

27 827888 

28 B27889 

29 027889 • 

30 HV55SMOUSI 

31 M03XCHAGT 

32 KUSIGVH50 

33 KCSXGRIW 

34 H0SXCHAC* 

35 PH0098 

36 Musxcimr 

37 KUSXGHtft 

38 KUSXGHMr 

39 027888 ~ ' 

40 XOSXCKX? 

41 KCSIGHAG3 

42 HV16$MO03I 

43 B34871 

44 PB0094 

45 PH0096 

46 KUSXGVH62 

47 KUSIGHAGR 

48 HV588M0USS 

49 H27889 

50 HV34SWOSB 


NO: 
NO I 
ID NO: 
10 NO: 
NO: 
NO: 
NO: 


EKVCGLQPGRCTPGKASRGDSQRPES* (SEQ NO: 

EXVGCLQPGRGTPGKVSRCOSQRP ES * < S EQ ID NOj 

EKVGGLQPGTGAPGXASRGOSQRPSS * (SEQ *0 

EXVGCLQPGRGTPGKASXGNSQRAES * (SEQ *0 

EXKGGLQPG RCTPGKAS KGNSQRAES * ( s EQ 

EKVGGLQPCRGTPGXASXGTSQRAES* (SEQ 

EXVGCLQPGRCTPGKASKGTSQRAJBT* (SEQ ID 

EXVGGLKPGRGTPGKASKCTSQRAET* (SEQ 10 

ENVGGLQPGRGTPCXASXGTSQRAET* (SEQ ID 

EKVGGLQSGRCTPGXASXCTSQRAET* ^ ( SEQ .ID NO: 

EJCVGGLQSGRGTPGKASKGTSQRAES* (SEQ ID NO: 

EXVGGLQPGRGTPGXASXGXSQRAER* (SEQ ID NO: 

EXVGGtQPGRGTPGXSAKGBSZRAQS* (SEQ ID NO: 

EKVGGLQPCSGTPGKASKGMSQRAES* (SEQ ID NO J 

EXVGGLQPGSCTPCKASXGSSQRAES* (SEQ ID NO: 

E3CVGGLQPGRGTPRXA5XCNSQRAES * (SEQ ID NO; 

EXXGKLQPGSGTPGXASXGNSQRPOS* (SEQ ID NO: 

EKVGCLXPGXGTP EKDS KGMARR3 ET* (SEQ XD NO: 

EKVGGLXPGXGAPEXDSXGNARRSET* (SEQ XD NO; 

EJCVGGUCPGXGTPERDSKGIf ARRS ET* (SEQ XD NO: 

OKVCGt XP C aCC T PE KPSXGKAXRSET* (SEQ XD NO: 

DKVCXaJCPCXGTPEKDSXGNAXXSCT* (SEQ XD NO: 

DXVGCZJCXKaCGTPDXDNXGNAXXSET* (SEQ ID NO: 

E3CVCGLTPCKGTPEXDS XGNGRRS ET* (SEQ XD NO: 

EKVGCX-XPGKCTPEXDSKGNDRRSET* (SEQ XD NO: 

EHVGCLXFC1CGTPEXDSXGNDERSET* (SEQ ID NO: 

OCVGGL X P CICC T Pg KDSKCNAXRSET* (SEQ ID NO: 

EQVGGUCPGKCTPEKDSXGKAXXSET* (SEQ XD NO: 

EQVGCUCPGICCTPEXDTXGKAXXSBT* (SEQ ID NO: 

BQ^G(RJ9G3CCAFEXDTXCKAXJ£SET+ (SEQ XD NO: 

KTVGCLQPCKCWBaWJtGKAXXSCT* (SEQ XD NO: 

EJCVGCLQPGICGTPEXDTKGXAJCX3ET* (SEQ ID NO: 

OCVGCLQFCRGTPEXDTKGNAXXSET* (SEQ ID NO: 

:KTV«tQPClCC5PEXMJraiAJCJCS8T« (SEQ ID NO: 

:019»CaLXKXGTPEKDSXGIUXQ3ST* (SEQ ID NO: 

:EqVCCtQ PCiCC T P0X P 5 ICCKAX3CSgT» (SEQ XD NO: 

:EK7tWtQPCKCWEXDSXCXA»KSBT^ (SEQ ID NO: 

: EQVGDLXPCXGTPEXDTKGHARR3BT* (SEQ ID NO: 

: 2HVC0ICTGKCAPEKDSKCIIARRSCT* (SEQ ID NO: 

lEQVGCLQPCKCTSDICDSKGXAXXSET* (SEQ ID NO: 

: *QVGGLQPGKCTPEJCDSXGNAKXSGT» (SEQ ID NO: 

tDQVCCMPCKCTP gXPTKGKFXR SlT^ (SEQ ID NO: 

: DQVGCLQ PqQ CTP EUITXUKPXR SDT^ (SEQ ID NO: 

; E3CVGCMPG3CGT3EXDI3CTAXX31T» (SEQ ID NO: 

: OJCVGCUCPGXRTFEXDKKClfXJaCSrt* (SEQ ID NO: 

;0KVGClJaGJCCTPgClCTGgA CT3ET* (SEQ XD NO: 

: aCVGCIAPGKCTPEXDSXGXAHTSrr* (SEQ ID NO: 

; mVCG U CP GK CT PEKD SKCMACRfltT* (SEQ ID NO: 

: EQVGClQPGNCTPEXXyrrGNAXRSET^ (SEQ ID NO: 

; g|QBGCtQ P CXttTP EK8 3ICGD3KRAgT» (SEQ ID NO: 
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51 KV3 3SHOUSB 
5 2 KUSXCHZAfl 

53 N$ 4 FXBH 

54 127888 

55 G27888 

5 6 HV59SMOUSE 

57 MUSIGHOE 

58 NS2FVWH 

59 MUSIGKJT 

60 HUSXCHLY 

61 S06816 

62 S06817 

63 MUSIGHAAI 

64 HV42$MOUSS 
S KUSICHAAL 

-6 HUSIGHABO 

67 KUSIGHEG 

68 MOSXCHWH 

69 XUSXCXCtT 

70 KUSXGHZXK 

71 MUSXGHJUU3 

72 KUSICHAAH 

73 MUSIGHAXA 

74 MCSXGHX2 
73 A30302 

76 KUSXGHAAG 

77 830502 

78 KUSXGHAOG 

79 KUSIGHFV 

80 MUSXGHAAXA 

81 KUSIGHZJt 

82 MUSXGHXX 

83 MUSIGHAXA ' 
^4 PLOOU 

43 KUSXCXCL3 

86 HUSIGHADY 

87 HUSIGHlfVX 

88 M05XGBABO 

89 HU3IGHVBH ♦ 

90 A24672 

91 HUSIGHJU 

92 JL0044 

93 HUSIGHBA 

94 KUSIGHAGP 
93 MUSICHVBK 

96 A36194 

97 KU3IGHVBJ 

98 HU3ICKA0V 

99 MUSIGHAAT 
100 HU3IGHJL 


EKTGGLQPGXGTPEXESXGDSXRPET* 
EXEGGLQPCXGSPEXESXGDSKRAET* 
EXDGGLQPGXGTPEXDSXGDSKRVQC* 
EQVCGLXPGRGTPEXDTTGDAQRSET ♦ 
EQVGGLKPGRGTPEXDTTGNAXCSET* 
EXVGGSXPGXGTPEXDSXGNAKTSET* 
SDQGGLXPCXGTPEXDTXGNARRSES • 
EXICCLQPGXCOPGXPSXDNAXRSET* 
EXLGGLQPGXGDPGXPSXDNAJCRSET* 
EXLCGI.QPGXGOPGXPFXDNAKRSET* 
EKLGGLQPGXCDPGKUQC£NAKRSET* 
ENLCGLQPCXGDPCXLXXENAKRPET* 
EXLGGLQPGNGDLGXPSXDNAKHSET* 
EKLGPLQLGXGDPCXPSXDOAKRSET* 
EQLGGLQPCGGTPGKPSXDNDXRSET* 
EQLGGLQPGGGTPGKASKDHDKRSET* 
EQVG G UCARXGTP EXDTTGK AXR5 ET * 
EHVGVLEPGXCTPEXRQEGNAXRSET* 
EQVCGLQPKXGSPGXDSKDOSQKTET* 
EQVCCtQPXXGSPGXDSKDDSQJCTER* 
QQ VP ELKPGRCTPGXEDKGTS ARNDT* 
QQVPSXJQPGXCTPGXDOKGTSAXXR* 
QQVPELXPGXGTPGXDORGTSAJQfSK* 
QQKFELKPCXGSPGQDOCGTSSTSCT* 
EQQPELKPCKCTPGQEKXGXSSTSES* 
: EQQPKX-RPGXCTPGQEKKGXSSTSES* 
EQQPELKPGXCTPGQEKJCGKSSASBS* 
EQQPCLKPCKCTPqKQKKGKSSTSES* 
EQQF2XJKPGXGTHGKQKKGX5STSSS* 
BQQPEXJCPGKGSHGJCQKKGK3STSES* 
BQQPgLCTCKG3HGXQK3CGK3 3A3g3 * 
EQQPKXJCPGXGTHGKQKJCGXSSTfB3* 
gQQpgJg CTCTOCTOKQGK SSTrM* 

SQQA2LXPCXGSHGXQKJCGKSSTSSS* 
8QQFBXJKPCXCTHGKQI0CSMS3T3I3* 
QQQAZLS£PGXGAPGQEICK(2X33T3£3* 


QQQMQJWSKGAPGQBKKC3C33TS08* 


QQQAZLRPGJCGVPGQEKKGKSST30S* 


QQQPKLKPGKGAPGXGK3CGK33TSE3* 
QQQP8JCPGKGAPCKGXKDKSST38S* 
BQQPEAXPGKGTKGKQKXGKSST3DS* 
QQQA KT.rPGKGTHGXEXroK33T3D3 # 


QQQASXJIP'GXGAPGQCKXGICSSTSES* 
OQOAgL KPCR C TPC OgiCKCKaSTSW 
2QQAEXJIAGXGTPGQEKXCXSST3&S* 
£QQAttRPCXGTPCQEXXGTSSTSBS» 
QQOAKLRPGXGTPGKE3XJCGTSST38S* 
QQQA2LXFGXGTFGK2XXGTSSTS83* 


QQQAELRPGXCTPGKENKGTSST3ES* 


(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ* 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 


ID NO J 
10 NO: 
ID NO; 
ID NO: 
ID NO; 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO; 
ID NO: 
ID NO: 
ID NO : 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID HO: 
ID NO: 
10 NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
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101 HUSIGKABM 
10 2 KUSIGKFU 

103 HUSIGHZZB 

104 HV06SMOUSE 
10 5 HUSIGHRO 

106 MUS1GHVBH 

107 HV01SK00SE 

108 KUSIGKADN 

109 HV05SMOUSE 

110 KUSICHAEF 

111 MUSIGHAAK 

112 KUSIGHAAB 

113 C30560 

114 PS0024 

115 MUSICHRG 

116 HUSIGHAAB 

117 KUSICJOX 

118 HV04SHOUSE 

119 HUSIGHVBG 

120 KtfSIGHMX 

121 MUSIGHAXR 

122 HV15SMOUSS 

123 HUSIGHAAU 

124 KUSIGHVBO 

125 H26405. 
128 HVIOSHQUSB 

127 KU3XG3B44 

128 KUSXG3B62 

129 HV09SMOUSE 

130 KUSIGKCUP 

131 KUSIGBH 

132 KVllSMQCS* 

133 MUSIGHMC 

134 KOSIGHAGW 

135 KUSXGHRF 

136 KUSICflVAD 

137 KUSXGHVAT 

138 PL0012 

139 H03IGCVD2 

140 306624 

141 MUSXGHMfr 

142 KUSXCHM* 
142 HU3IGHH* * 

144 KUSICHAXX 

145 HV3O$HQ0S1 

146 KUSXGHVBP 

147 PH0100 
146 KUSXGHAYA 

149 KUSXGHCP2 

150 KUSIGHDZ 


QQQATWGKGTPGHEX3CGTSSTSBS 
QQQAELXPCXGTPGHENXGTSSTSES 
QQQA£L*PGKGTPCQQKKCKSS*SES 
HQQAELKPGXGTPGQQKXGXSSTSES 
EQQVELRAGXGTPGQEXXGXSSTSES 
EQQAELRPGXGTPGQEKQGTSSTSES 
EQQAJ2LRPGKGTPGHDKKCTSSTSES 
QQQAEVRPCKGTPGHEXXGRSSTSES 
QQQAELRPGKCTPGQQKXDK3STSES 
QQQAEUCPCXCTPGQQXXDKSSTSES 
QQCAEUCPCKGTPGOQK3CDKSSTSDS 
QQQAEUCPGXCSPGQQKXDKSSTSES 
QHQAfilXPGXCTPCQQXMOCSSTSE3 
QQCAELKPGXGTPGCQKX0K3STSES 
EQQABLRAGXGIPCQEXXGXSSTSES 
QQQAEUCPGXGTPGQEXX3KSSTSES 
QQQSELXPGXGTPGQEXXSXSSTSES 
QQQTEIXPGXCTPGQEXXSKSSTSES 
EQQAEU*TGXGTPGQ EJUCGKSSTS ES 
QQQAttXPGXGTPGQQKXDWSTPBS 
EOQAELRPCTGAPGOeKKCKSSTSES 
QQQPEVRPCXGTHAKQXXCXSSTSES 
QQQPEVRPGXDTHAKQXXCX3STSBS 
QQQAELKPGXGTPEQEKICCXSSTSES 
EQQT«UUGXCTPGQEXXG»3STSEA 
QQQAEX^PGXGCTGWaOCSXMTSES 
QQQ3ELKPGXUTPGR EKJC3 XP3Y3E3 
QQftABJCPGXDTPGitEKXMXPSTSES 
QQQA£LKPGXGTPGRBXXST3STSES 
QQQAELXPGXGTPGQEXXSTSOTSDS 
QQQAHJtFCXCTPXQQXXDKSSTSeS 


QQQASPKPGXGTKR2HB3XP5TSS3 
QQQA2LRPGXGALGQEXXGXSSTS0S 


; QQQPgVXPGXOXPGXGWTOXSSTSEB 
: SQQXXVKAGXGSPGQEXXGXS5TSES 
:QQIJUaXPGXGTPGH ePCGX3 3T3E3 
: QQQAttKPGXGXPEQEJODGTSSTSBS 
: QQQPBUCPGXGRHGJCOaCGXSSTSES 
•QQQfTKLRPGRGTTGQJWTCXSSTSBS 
: Q8QASLXKXaTK82MlCVT3373E3 
:gQQAXUUGICCTPGCE0ICAJC3 3T3S3 

:EQQrvIi*C^^ 
: QQLTEUCFGBCCTGQEXX3X3ST38S' 
: QQQSVLRPGXCCTCQBXXCTS3TSX3 
: LQQPVUCPGJCG3HG1CQKXDXS3TSE3 
: ECWETXPGXCTLGXQ5CSX3S«» 

: QCXlXfl^PCQGTPCQ WWXS3W2* 
: BQQMU»GXQfPBQPXQGT3STSm 


(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
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ID NO 
ID NO 
ID NO 
ID NO 
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315) 
316) 
317) 
313) 
319) 
320) 
321) 
322) 
323) 
324) 
325) 
326) 
327) 
328) 
329) 
330) 
331) 
332) 
333) 
334) 
335) 
336) 
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338) 
339) 
340) 
341) 
342) 
343) 
344) 
345) 
346) 
34J) 
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349) 
350) 
351) 
352) 
353) 
354) 
355) 
356) 
357) 
358) 
359] 
360] 
36i; 
362; 
363, 
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151 MUSIGHMPI 

152 S06823 

153 MUSXCHASA 

154 S03484 

155 MUSXGHVAA 

156 KUSIGHNPD 

157 KUSIGHNPB 
153 KUSICHEC 

159 MUSIGHNPC 

160 HUSXGHNP? 

161 MUSIGHMPE 

162 A2763S 

163 MUSXCHXW 
'64 KUSIGHIZA 

i5 HUSXCHEH 

166 MUSXGKRH 

167 KVO0$NOUS2 

168 N$1?19H 

169 MUSXGH2AO 

170 B30315 

171 KU3IGHZB 

172 £27889 

173 MUSIGHAAC 

174 HV61$HOUSB 

175 MUSXGVKR2 

176 PL01Q0 

177 MUSXGHAAC 
173 MUSIGHGA6 

179 MUSXGHJY 

180 MUSXGHGA1 
161 HUSIGHXX 

182 HV62$HOC3B 

183 KUSIGHAAGA 
.84 MUSXGHGA5 
185 KUSXGHGA4 
136 MUSIGHACX 
187 PL0102 

138 HV46$MOC$* 

189 MUSIGH2T 

190 HC3XGHJM3&- 

191 WJSZGBHQ9- 

192 HUSXOAlOa 

193 KUSICHATX 

194 HUSXGHAGK 

195 KU3XGHACB 

196 MUSXGRAGC 

197 MUSIGHAAK 

198 HV40SHOTS1 

199 maiGKxm 

200 KUSIGHAEI 

201 MUSXGHBP 

202 MUSIGHZZA 

203 KUSIGKUV2 

204 A324S6 

205 MUSICHKB 


EQQAELRPGXGNPEQPXQCTSTTSET* 
EQQAELKPGXGNPEQPXQGTSSTSET* 
EQQ AEUCPGXCNP EQPKQDTS STSET* 
EQQAELXPGXCNPEQPXQGTSSTSGT* 
EQQAEVXPCXGHPEQPXQGTSSTSET* 
EQQA£UU>GKGNPEQPXQVTSSTSET* 
EQQAEUUKJXGHPEQPKQITSSTSET* 
EQQAELRPGRGNPEQPXQVTSSTSET* 
EQQAZIilPGRGNPEQPXHVTSSTSET* 
EQQA2URPCXGHTEQPXQVTSSTSET* 
£QQA2XXPGXGHTEQPXLXTSS7SET« 
TGQAELRPGXGAPEQGXXGKSSTSOR* 
QYQAttRPCXGTPRQQXXGKSSTSES* 
QQQAVLAHGXGTHGQEXXGKSSTS ES* 
QQQTXLCPCRGTPGQGRXCXSSTSGS* 
EQQAttRAGXCTPCQKKGXSSVYPA* 
EQQA2LKAGXGTPGQQXQGESTR5 ET* 
QQKAAAA5XGTPGQEX3CGSSSTSSS* 
QQQTEXAPGXGTPGQEXRGXSSHUU,* 
EXVGGLQG S SPDPGXASXGTSQRAET* 
EQQAOXJOGKGKPEQPKLATPSTSET* 
EQVGGXJCPGXCTPDX3DVXDMAKSET+ 
DQQPOUCPSSGSPGHPSXSTSKTTET* 
DQQPDLKPSSCSPGNPSXSTSKTrET* 
DQQPDLKPSSGSPGNPSXSTSXTAET* 
DQQPClXPSSGSPCKPSXSTSKTro* 
0QQPGUCPS3GSPGKPSKKTSKTTET* 
DQQPGXJCPSSCSPCDPSXTWKTTCT* 
DQQPGX JCP9 3C3PGKPSiCTTS KTTgT * 
OHQPCt-XPSSCSPGHPSlQfTSXTTET* 
DQQPGXJCPSSGSPQfP3R3TSKTTET+ 
DQQPGLKPSACSPCKPSKSTSKTAET* 



OQQPGXJCPSSGSPGNPSJjrrSETTtT* 


EQQPSLKPSSCSPGKPSXSTSrPrET* 
BQQPSX4CFSSGSPGHPSXSTSICTACT* 
OQQPOLKPSSCrPQCPSXSTSKmt^ 


EQQPSLKPSSGSPGHPSXSTFKTSCT* 
8QQPaLKP83C3PqyP3K3T3 TrSgy 
EQQI£XJQPSSGSPGHP3XS?3KTTCT* 
QQQPQUQPBPGPPGXPSQSTSXTTtt* 
QQKPGIAPSSC3PGXSTXSHSKQTOT* 
QQKFGXAPSSGSPGXSAXSKSKQOTT* 
QQKPCXAPSSG3PCK3AKSMSKQTOT* 
QQKPGX-APSSGSPGX3AX3MSXQTOT* 
QQKPGfcQPSSGSPGXAAXSNSKQSHT* 
QQKPGLQPSSGSPGXAAISNSXQAHT* 
QQXPVIAPSSGSPGXSAMSNSKQIDf* 
QQKPSXJQPS3D3PGXAAKSM3XQA0T* 


(SEQ 

XD 

NO: 

364) 

(SEQ 

XD 

NO: 

365) 

(SEQ 

ID 

NO: 

366) 

(SEQ 

ID 

NO: 

367) 

(SEQ 

ID 

NO: 

368) 

(SEQ 

XD 

NO: 

369) 

(SEQ 

XD 

NO: 

370) 

(SEQ 

ID 

NO: 

371) 

(SEQ 

ID 

NO: 

372) 
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ID 

NO: 

373) 
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ID 

NO: 
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ID 

NO: 
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NO: 
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XD 

NO: 

378) 
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XD 
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379) 
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ID 

NO: 

380) 
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ID 

NO: 

381) 
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ID 
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382) 
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ID 

NO: 

383) 
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ID 

NO: 

384) 
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XD 

NO: 

385) 

(SEQ 

ID 

NO: 

386) 

(SEQ 
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(SEQ 

ID 

NO: 
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(SEQ 

ID 

no: 

389) 

(SEQ 

ID 

NO: 
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ID 

NO: 
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(SEQ 
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NO: 
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(SEQ 

ID 

NO: 

393) 
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ID 

NO: 

394) 

(SEQ 

ID 

NO: 

395) 

(SEQ 

ID 

NO: 

396) 

(SEQ 

ID 

NO: 

397) 

(SEQ 

ID 

NO: 

398) 

(SEQ 

ID 
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399) 

(SEQ 

ID 

NO j 

; 400) 

(SEQ 

ID 

NO 

t 401) 

(SEQ 

ID 

NO 

; 402) 

(SEQ 

ID 

NO 

: 403) 

(SEQ 10 NO 

I 404) 

(SEQ 

•ID 

NO 

: 405) 

(SEQ 

ID 

NO 

: 406) 

(SEQ 

ID 

NO 

: 407) 

(SEQ XD 

NO 

: 408) 
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XD 

NO 
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ID 

NO 
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XD 

NO 
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ID 
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NO 
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HUHAK HEAVY CHAIN SURFACE PATCHES 


i 
2 
3 
4 
5 
6 
7 


KWICHVS 
KUMIGHVR 
H36005 
PL0122 
HV30SKUMAH 
HUM I GHAT 
834964 

8 A34964 

9 PL0X23 

10 HV3FSHUMAM 

11 JL0O48 

12 HV3BSHUMAK 

13 HUXICHBV 

14 HV3E$HUMAK 

15 PL0U6 

16 HV3X5HUMAM 

17 N92PB4H 

18 HV3I$HUKAM 

19 HV3J$HUKAK 

20 HV3GSK0MAH 

21 HV3M$HUKA2f 

22 HV30$HUNAM 

23 KV3N$HUMAH 

24 HV3MHUMAH 
23 HV3P$HUKAH 

26 KUXXGHCV 

27 KV3T$HUKA2f 

28 HV3U5HUKAM 

29 PL0098 • 

30 HV3H$HUKAM 

31 KV3A$HUXAX 

32 HV3SSHUMAM 

33 KDXXGHAif 

34 wnwmmm 

33 A36040 

36 KUKXGHAfr- 

37 HUKICHA0 

38 HUKXGHA* - 

39 KV3UBCMM 

40 KV1A$S0KM 

41 A32483 
43 HUWCHAY 

43 HOMXCHCU 

44 HUKCHB3 
43 HUKXGVKL9 

46 HUMXCHBX 

47 HVICSHUKAH 

48 H34964 

49 KUXICECY 

50 PL0119 


ERVGDLEPCRGIPCXAPKGDSXXIET* 
ERVGDLEPERGIPGXAPXGDSKXI ET+ 
EQVGGLKPGRGTPGXAPXCDSXXTET • 
EQVGGLQPGXGTSGXASXGDSXXTET* 
EQLGGLQPGRGTPCKBSXGOSKRAET* 
EQLGGLQPCRGTPGXDSXGNSXRAET* 
EQLGGLQPGRCTPGXDSRCNSKRAET* 
EQVGCLQPGRGTPGXDSXGNSNRAET* 
EQVGGLQPGRGTPGXDSXGNAKRAET* 
EQVGGLQPGRGTPGKDSXGDSRRAET* 
EQ VGGLQPGRGTPC1CDSXGH S RRAET * 
QQVGGLEFGRGTPGXDSXGBSXRAET* 
EQLGDLQPGRGTPGXASXGNSXRAET* 
EQVGGLQPGRCTTGXDSXGDSXRAET* 
QQVGGVQPGRGTPGKDSXGMSXRAET* 
QQVGGVQPGRGIPGXDSKGHSKRPET* 
SQVGGVQPGRGXPGXDSRGDSKRFET+ 
QQVGCVQPGRGTPaOSHGDSXRPrr* 
QKVGCVQPGRCTPGXDSXCHSKRTET* 
QEVGGVZPGRCTPGXESKGBSKRAET* 
EQLGGLQPGRGTPGXDSKGDSKQA2T* 
2QLGCLQPGRGSPGXDTNCDSXZAZT* 
AQLCGLQP5RCTPGXDSHGDSXQA2S* 
BQLGCWPCRGTPCICVSQGOSXQAZT* 
BQVGGLQFCRGTPCXVSQGDSXEPZY* 
EQ^GOZtfSKTraCBSXGNSiaUST* 
EQVGDLQPCTGBPCXDSKGHAXRVrr* 
SQVGO&QKBQfFGXDSXGMAQRFET* 
QgVGGVQPGRGTLGKMKCTSXRAET* 
QgVGGAgPCi«SP CK A3 KGB S KR »gr» 
QQVGGLXPGRG3PGXDSKGMAQRTZT* 


DqVGGIja>C R0 TP GJ 0<3HGD5XTPrr* 
EQX^a«PG»rSRKDSXCKSKRAJST* 
E0VGALQPGRCTPGXDSQAD3X2AZT* 
BQLSfftQffCWTPCK*— VSSgVCT* 


BQVGA/QPGRGH3GXA5XG0SXRPDT* 
BQVGATQPGXSMSGXASKGOSmPST^ 
EQVGAfQPGICGllSGXASJCCOSintPOT* 
QQVGGVQAGRAHPGXDSRGISXRTET* 
QQVAKVKFGXOCTGQQKQCESTRSCT* 
QQyAJSVKPGXGTPGQQKQGTSTRStT* 
QQVA gV KPSKCTP GQ QKQCTSARSW 
QQVAIVKPaCTPGQQICQCTSIRSOr* 
QQVArVlCPCJ«TPGQKQGT3»»t* 
QQVWWCPGJarrPGQQKQCTSTOSOT* 
OQVGfVWCRCTPGQQWOTSTRSOT* 
QQVASVXPGRCTPGKPRQGASFR303* 
QQV3ELIKXCTPCQQCTCT3VXAITJ 
EQVA«VKPCaCC3PCKFSQGXSUttST« 
BQVATVXPCRCSPGXP3QCJC3IXAST* 


(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 
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(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 
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ID NO: 
ID NO: 
ID NO: 
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20 


10 


15 


5 


69 KV2HSHUKAK 

70 HV2A$HUMAM 

71 HV2C$KUKMf 

72 HV2S$KUKAJf 

73 JL004* 


66 HV2E$KUMAK 

67 HV20$KUKAH 
63 A36003 


63 PS0091 

64 HUMICHDA 

65 A2655S 


59 HV2F6HUKAH 

60 HV2I$HUMAH 

61 HV2G$HUHAK 

62 MS3PAAH 


53 HVIDSHUXAM 

54 HV1E5HUKAH 

55 JL0047 


51 KV1F5HUKAH 

52 034964 


56 HUMIGHBM 

57 E34964 

58 HUHICHCW 


: QQVAEVKPGRGDPGRPRQASSTI SAT* 
: £QVA£V?OCKGRPGXSLQGXSLKAST* 
:QQKA£VKPGRGTPGKPGWPSFFSET* 
: QQVAEVKPCRGTPGRY X WEPSFFNEG • 
: QQQAGLXFSSGSPGKPSKSTSKTAAT+ 
: QQQPGUCPSSGSPGKFSKSTSKTAAT^ 
: QQQPGLXPSSGSPGKPSKSTSHT AAT* 
: OQQPGLXPSSGSACKPSKSTSKTAAT* 
: RQQPGUCPSSGPPGKPSRCTSRSAAT* 
: QQQAGXJCPSSGSPGRTSKSTSXTAAT+ 
: QQ8PGLRPSSGTPGRTPRSTSKTAAT* 
: XQEPGLRPS3GSPGRTPRSTSKTAAT* 
: OQQPGLKPSSGSPSRVSKSTSKTPET* 
: QHOAGXJOUSGPPGXPSTSTSKTAAt * 
s Z Qg3GUgT3G 3PCKPSK3R3ICAADA» 
: QTKPrLKPTTGSPCRPSKSTSXDPVT* 
: QTKPTtCTTTG3PGXPSR3T8RDPV3» 
: ETRPALKPTtGSPGKTSKTTSKdPVT* 
: QWRP ALKATTG3 PGKT3 gTTSroPAT* 
: OTTPALWKTGSPGKTSRTOSKKPVT* 
: QTRPALRPTTCSPGEASBTTSKGPGT* 
: QTRPAIJCPTTGSPGKTSCTTSRDTAY* 
: LEGVQLS«GRGISRICyAKGMGKR0B3* 


(SEQ ID NO 

(SEQ ID NO 

(SEQ ID NO 

(SEQ ID NO 

(SEQ ID NO 

(SEQ ID NO; 

(SEQ ID NO; 

(SEQ ID NO: 

(SEQ ID NO: 

(SEQ ID NO: 

(SEQ ID NO; 

(SEQ ID NO: 

(SEQ ID NO: 

(SEQ ID NO: 

(SEQ ID NO: 

(SEQ ID NO: 

(SEQ ID NO; 

(SEQ ID NO: 

(SEQ ID NO: 

(SEQ ID NO 

(SEQ ID NO 

(SEQ ID NO 

(SEQ ID NO 


469} 
470) 
471) 
472) 
473) 
474) 
475) 
476) 
477) 
478) 
479) 
480) 
481) 
482) 
483) 
484) 
485) 
486) 
487) 
488) 
489) 
490) 
491) 


EXAMPLE 2 
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DETAILED DESCRIPTION OF METHOD FOR CONSTRUCTING THREE-DIMENSIONAL MODEL OF ANTIBODY 
VARIABLE REGION 

[0070] The references cited in the text below are listed at the end of this Example. 

30 [0071] The first antibody Fab structure was determined in 1972. Since then, no more than about twelve Fab structures 
have been published, a number that represents a very small fraction of the total antibody repertoire (>10 8 antibodies). 
To understand the molecular basis of this antibody diversity will require knowledge of either a large number of x-ray 
structures, or the rules by which combining site topography is governed. The development of such prediction rules has 
now reached the point where variable regions of antibodies can be modelled to an accuracy approaching that of the 

35 medium resolution x-ray structure. 

[0072] The interaction of an antibody with its cognate antigen is one of the most widely accepted paradigms of 
molecular recognition. To understand the antibody-antigen interaction in atomic detail requires knowledge of the three- 
dimensional structure of antibodies and of their antigen complexes. Traditionally such information has come from x- 
ray crystallographic studies (see Davies et al. for review (Davies et al., 1988)). 

40 [0073] The modelling of antibody combining sites was first attempted by Padlan & Davies (Padlan et al., 1976) at a 
time when very few antibody structures were known. Nonetheless, Padlan and colleagues recognized that the key lay 
in high structural homology that existed within the 0-sheet framework regions of different antibody variable domains. 
The antigen combining site is formed by the juxtaposition of six interstrand loops, or CDRs (Complementarity Deter- 
mining Regions) (Kabat et al., 1 987), on this framework. If the framework could be modelled by homology then it might 

45 be possible to model the CDRs in the same way. Padlan and Davies (Padlan et al., 1976) reasoned that CDR length 
was the important determinant of backbone conformation though the number of antibody structures was insufficient to 
thoroughly test this maximum overlap procedure (MOP). This notion was not picked up again until the early 1980's 
when Pedersen and Rees proposed a similar approach to modelling antibody combining sites based on a more ex- 
tensive analysis of antibody structures (de la Pas et al., 1986). 

50 [0074] Those essentially knowledge-based procedures are best exemplified for antibodies by the work of Chothia & 
Lesk (Chothia et al., 1986) who, in 1986, extended and modified the MOP procedure by introducing the concept of 
"key" residues. These residues allow the further subdivision of CDRs of the same length into "canonical" structures 
which differ in having residues at specified positions that, through packing, hydrogen bonding or the ability to assume 
unusual values of the torsion angels \j/ and co, determine the precise CDR conformation (Chothia et al., 1 989). Similar 

55 knowledge-based methods have been proposed for predicting loop conformations in general (Thornton et a!., 1988; 
Tramontano et al., 1989). These methods rely on the crystallographic database of protein structures. However, none 
of the above knowledge-based methods has been totally successful. In particular, the MOP or canonical structure 
approaches have succeeded in modelling only five of the six CDRs. This stems from the fact that the third CDR of the 
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heavy chain, H3, is more variable in sequence, length and structure than any of the other CDRs. 
[0075] To deal with this problem several groups have attempted to use ab initio methods to model the combining site 
(Bruccoleri and Karplus, 1987). The requirement with such methods is that the total allowable conformational space 
accessible to a particular CDR is sampled. Typical of purely geometric approaches is that of Go & Sheraga (Go and 

5 Sheraga, 1970) and more recently Palmer & Sheraga (Palmer and Sheraga, 1991), where the problem is reduced to 
one in which the central region of the polypeptide backbone, having characteristic bond length and bond angles, is 
constructed between the end points of the loop (CDR if an antibody loop) by a "chain closure" algorithm. In a modification 
of this algorithm, Bruccoleri & Karplus (Bruccoleri and Karplus, 1987) introduced an energy minimization procedure 
which greatly expanded the domain of conformational space searched during the chain closure procedure. This mod- 

10 ification is incorporated into the conformational search program CONGE N (Bruccoleri and Karplus, 1987), which also 
. allows the user to choose any set of standard bond length and bond angels such as the CHARMM (Brooks et at., 1983) 
standard geometry parameter sets. Other approaches such as minimization (Moult and James, 1986), or molecular 
dynamics (Fine et at., 1 986) either fail to saturate conformational space or are unable to deal with the problem of long 
CDRs. Whichever of the ab initio methods is employed however, the problem is one of defining the selection criteria 

is in such a way as to allow the unambiguous identification of the correct structure (in this context correct is defined by 
reference to an appropriate X-ray structure) within the ensemble of candidates, for every CDR. To date this has not 
been possible. 

[0076] Recently a more holistic approach has been taken to the modelling of CDRs which combines the advantages 
of knowledge-based and ab initio methods in a single algorithm known as CAMAL (Combined Algorithm for Modelling 

20 Antibody Loops) (Martin et al., 1989; Martin et at., 1991). Previously this' algorithm has been used to model individual 
CDRs in the presence of the crystal structure conformations of the other five. As is demonstrated below, CAMAL is 
able to predict the backbone conformations of all six CDRs of the antibody combining site to an accuracy approaching 
that of medium resolution x-ray structures. In addition the algorithm includes a procedure for selecting and fitting to- 
gether the light and heavy chain framework regions prior to generation of CDR conformations, thus making possible 

25 the prediction of the entire variable region. Furthermore a new Monte Carlo (MC) simulated annealing method has 
been developed for the determination of sidechain conformations. 

The Framework Region 

30 [0077] Antibody framework regions consist of conserved 0-strands that form the (J-barrel structure characteristic of 
immunoglobulin V-type regions. In the procedure described here each V-region is built from a database of known 
. antibody structures, using sequence homology for selection of the light (L) and heavy (H) chain V-domains. The two 
domains are then paired by least squares fitting on the most conserved strands of the antibody p-barrel (Table 2 and 
Figures 5 & 6). The strand orientations were determined by analyzing the barrels of known antibody crystal structures. 

35 Eight antibodies were analyzed using a multiple structure fitting program as follows. Seven structures were fitted onto 
one of the set selected at random and mean coordinates were calculated. All eight structures were then fitted onto 
these mean coordinates and new mean coordinates determined. This procedure was iterated until the mean coordinate 
set converged (5-10 cycles). The variance for the mean coordinates at each barrel point (N,Ca,C) was calculated. In 
Figure 5 this variance is plotted against the projected positions of these points onto the conjugate axis of the barrel. 

40 [0078] Strand 8 and all but two residues of strand 7 in both light and heavy chains were eliminated as they showed 
deviations greater than 3c (standard deviation units) from the mean coordinates. These two strands comprised the 
takeoff points of CDR H3, and suggests that any knowledge-based prediction of CDR H3 would have to account not 
only for sequence and length variation in the CDR itself, but also for the position of the participating strands. The 
remaining mean coordinates were used as a scaffold onto which the L and H chains were fitted. Strands 7 and 8 in 

45 the final framework were obtained from the database structure used in the construction. The framework strands are 
marked + in the multialignment in Table 2. 

[0079] The sidechains were then replaced using a 'maximum overlap' method, in which sidechain templates were 
fitted on backbone atoms with the sidechain torsion angles being adjusted to match those of equivalent torsions in the 
parent sidechain. 

50 

The Combining Site 

[0080] The procedure for predicting the structure of combining sites combines a database search with a conforma- 
tional search procedure. The architecture of the program suite to perform this task is outlined in Figure 7. 
55 [0081] The database search utilizes distance constraints for each of the six CDR loops determined from known 
antibody structures. These constraints were determined by calculating Ca-Ca distances within known loops and using 
a search range of x + 3.5a (the mean + 3.5 standard deviation units). A database containing all the proteins in the 
Brookhaven Protein Databank (Bernstein et al., 1977) is then searched for fragments which satisfy the constraints for 
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a loop of the required length. The middle section of the loop is then deleted and reconstructed using the conformational 
search program CONG EN (Bruccoleri and Karplus, 1987). For loops of six or seven residues, the structure database 
appears to saturate the conformational space available to the backbone adequately and only sidechains are built by 
conformational search. Loops shorter than six residues are built by conformational search alone since this is compu- 
s tationally feasible and the number of loops selected from the database becomes unacceptably large as loop length 
decreases. 

[0082] When modelling a complete combining site, loops of 6 or more residues are modelled individually with the 
other loops absent. If the loops are built consecutively, small errors can accumulate leading to a poor result (Martin, 
1990). All the loop conformations are then evaluated using a solvent modified potential, which excludes the attractive 
1Q . van der Waals and electrostatic terms of the non-bonded energy function contained within the GROMOS (Aqvist et 
a!., 1985) potential. The lowest five energy conformations are selected and filtered using a "structurally determining 
residue" algorithm (FILTER), based on backbone torsion angles observed in the original database loops. Since the 
database search is not used for the shortest loops of 5 residues or fewer, the FILTER algorithm cannot be used. Energy 
is thus the only available selection criterion and the short loops are built last, in the presence of the longer loops. 

15 

Side Chains 

[0083] The determination of sidechain positions was previously done using the iterative sidechain determination 
algorithm described by Bruccoleri et al. (Bruccoleri and Karplus, 1987). Unfortunately the CHARMM (Brooks et al., 
20 1983) force field fails to select the correct conformations of exposed hydrophobic sidechains. There is no penalty for 
having an exposed uncharged atom, without solvent present. CONGEN is also unable to saturate the conformational 
space for a large number of sidechains (more than 6 residues). 

[0084] Recently Lee et al. (Lee and Levitt, 1991; Lee and Subbiah, 1991) has proposed a method for searching 
conformational space for a large number of sidechains using MC simulated annealing. A simple energy function is 
25 used for the evaluation of conformations generated by a biased random walk: 


S = tv (£2)<-2<^2) 12 ) ♦vCaS<3tt> 

30 r r 


Where the first term is a simple Lennard-Jones potential which evaluates the non-bonded contacts between the atoms 
in a given molecule, the second term is a simple torsional term which only applies to C-C bonds. The torsional term 
35 .biases the function towards 60° rotamers. and Kq are constants. The metropolis function: 

-BE 
P= C T 

40 

is used to evaluate the energy function. Any move which results in a decrease in energy is accepted, and any move 
which results in a positive 5E is only accepted with the probability P. This simple method can be used to search the 
large conformational space defined by a set of torsion angles in amino-acid sidechains, and find or define the global 
minimum which exist for a set of sidechains. T is the simulation temperature. 
45 [0085] When searching sidechain conformations using this method the simulation system usually gets trapped in an 
energetic minima well before the global minimum is encountered, at a high temperature, without the solution space 
having been searched sufficiently. This problem can be solved by truncating the Lennard- Jones potential, thus allowing 
atoms to pass through each other. In reality this function would converge towards infinity when the distance r between 
the atoms approaches zero. 

50 [0086] The evaluation of sidechain conformations generated is done solely on the basis of energy, for internal (core) 
residues, since good van der Waal's interactions are considered to be equal to a good packing of the sidechains. The 
situation becomes more complicated when trying to predict the conformation of surface residues. The lowest van der 
Waal's interaction is obtained by a combination of sidechain conformations which minimize the overlap of atoms, this 
means that the lowest energy is obtained with extended conformations of sidechains, without considering good packing 

55 of sidechains. 

[0087] Using the fact that hydrophobic, bulky residues will be shielded by the hydrophilic sidechains, and will be 
buried in the surface, it is possible to generate a simple function which will evaluate these macroscopic observations. 
These functions can either be implemented in the objective evaluation function of the Monte Carlo simulation, or as is 
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done here, added as a post processing step. Including an accessibility/hydrophobicity term in the evaluation function 
would slow down the calculation considerably, hence the term has been added as a post processing function. The 
function used is a sum of the product of relative exposed surface area multiplied by the residual hydrophobicities. The 
hydrophobicities used are taken from Cornette et al. (Cornette et al., 1987). 

.5 

n 

f conformation 55 S ^^iseX^isoX 
i-x 

10 

n is the number of sidechains reconstructed. The surface area is calculated using the tesselated icosahedron approach 
(Chau and Dean, 1987), which is not very precise (0.1 percent), but is able to evaluate a large number of conformations. 
The function is evaluated for the final 2,000 conformations and the lowest value conformation selected as the best. 
15 [0088] Using this simple approach it is possible to integrate over a large phase space with many degrees of freedom, 
and get a complete sampling of the space. 

Predicted Structures of an Anti-hapten, Anti-peptide and Two Anti-protein Antibodies 

20 [0089] In the following section the predicted structures of four different antibody F v regions are presented and ana- . 
lyzed. The antibodies are: 

• Gloop-2 (Darsley and Rees, 1985), an anti-lysozyme antibody whose Fab structure was determined by Jeffrey et 
al., (Jeffrey et al., 1991) and which was used as a learning exercise during the development of CAMAL. 

25 

• D1.3 (Amitetal., 1986), an anti-lysozyme antibody whose uncomplexed F v coordinates were supplied by R. Poljak 
et al. after the model coordinates had been deposited. 

• 36*71 (Rose et al., 1990), an anti-phenylarsonate antibody whose Fab structure was carried out by D. R. Rose, 
30 et al., and whose coordinates were obtained after the model coordinates had been deposited. 

• 3D6 (Grunow et al., 1988), an anti-protein (GP41 of HIV) antibody whose Fab structure was carried out by D. 
Carter et al. (Carter, 1991 ) and whose coordinates were obtained after the model coordinates had been deposited. 
For this antibody, the mode! was generated using the canonical loop method of Chothia & Lesk (Chothia et al., 

35 1989; Chothia eta!., 1986) for CDRs L1 , L2, H1 and H2, while L3 and H3, which cannot be modelled using canonical 

structures, were constructed using CAMAL. 

[0090] All four models were subjected to both restrained and unrestrained energy minimization using the DISCOVER 
(TM Biosym Technology) potential with 300 cycles of steepest descents, followed by conjugate gradient minimization 

40 until convergence to within 0.042J (0.01 Kcal) occurred. I 

[0091] The resolution and R-factors of the x-ray structures are given in Table 3 together with the parent frameworks 
selected in building the models. The structures and models were compared by global fits of the loops. The p-barrel 
strands 1 to 6, as described above, were least squares fitted and the RMS deviation was then calculated over the 
loops. The backbone (N,Ca,C) RMS values for fitting model and crystal structure frameworks were between 0.4 and 

45 0.9x1 0" 10 m (0.4 and 0.9 A), illustrating the conservation of the core p-barrel. Using all eight strands RMS deviations 
between 0.6 and 1 .2x1 0- 10 m (0.6 and 1 .2 A) were observed. 

[0092] Global fits (Table 4) give a more realistic measure of the accuracy of the model than a local least-squares fit 
over the loops since they account for the overall positioning of the loops in the context of the F v structure. Local fits, 
which give lower RMS deviations, are also shown in Table 4. Differences between local and global RMS deviations 
50 arise from differences in V H /V L domain packing and differences in loop 'take off angles and positions. 

[0093] Table 5 shows the canonical loops selected from modelling 3D6. Backbone structures of the modelled CDRs, 
superimposed on the x-ray structures after global fitting are shown in Figure 8. General features and points of interest 
for each of the six CDRs are discussed below. 

55 Analysis of the CDR Regions 

[0094] During the comparison of CDR conformations in the V-region models and the x-ray Fab structures it was 
observed that at certain positions in a CDR, the peptide backbone may adopt either of two conformations by undergoing 
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a "peptide flip" (1 ,4 shift). This phenomenon is also seen in type 2 (3-turns (Paul et al., 1990). Dynamics simulations of 
(i-turns show that the transformation energy between <|>1 = -00, \|/1 = -30, $2 = -90, y2 = 0 and $1 = -00, y1 = 120, $2 
= 90, v 2 = 0 has a maximum value of 5 kcal (Paul et al., 1990). This is low enough to allow selection of either confor- 
mation. The peptide flip is observed within several canonical classes (as described by Chothia et a!. (Chothia et al., 

5 1989)) and the hydrogen bonding pattern used to determine the conformation of a canonical class does not disallow 
the peptide flip. Any modelling procedure should therefore take these, or any other multiple conformations, into con- 
sideration where the transformation energies are sufficiently low to permit population of the different conformational 
forms. Table 6 shows an example of the "peptide-flip" phenomenon from the crystallographic database of antibody 
structures. It should be noted that a single crystal structure will not show multiple conformations since the crystallization 

10 will 'freeze out' one of the conformations. During the modelling procedure the two populations of conformers are easily 
extracted from a set of ab initio generated loops, by using a torsional clustering algorithm. 

CDR-L1 

15 [0095] In Gloop-2 and D 1 .3, all five low energy conformations were very similar with RMS deviations differing by less 
than 0.25x10" 10 m (0.25 A) (backbone) and 0.35x10- 10 m (0.35 A) (all atoms). The FILTER algorithm was unable to 
distinguish between the conformations and the lowest energy structure was selected. 

[0096] Although CDR-L1 of 3D6 was originally built using the canonical loop from HyHEL-10, the midsection was 
rebuilt by conformational search, for the following reason. HyHEL-10 and REI CDR-L1 loops are placed in the same 
20 canonical ensemble (Chothia et al ., 1 989) although they contain a 1 -4 shift (peptide flip) relative to one another between 
the fifth and eighth residues of the loop (residues 28-31 ) (see Table 6). 

[0097] 36-71 shows the same 1-4 shift between the model and crystal structure CDRs. Both crystal structure and 
model were compared with other loops of the same canonical class as defined by Chcthia et al. (Chothia et al., 1989). 
It was found that the hydrogen bonding pattern which determines the conformation was conserved. 

25 

CDR-L2 

[0098] CDR-L2 of D1.3 has two adjacent threonines (49, 50) which in the x-ray structure are packed against the 
tyrosine at the fourth position of CDR-H3, thus minimizing the exposed hydrophobic sidechains. In the unminimized 
30 model the threonine sidechains are exposed to the solvent, but after energy minimization, this packing is observed. 

CDR-L3 

[0099] In Gloop-2, D1.3 and 36-71 the proline at the seventh position in the loop is correctly predicted in the cis 
35 conformation, it has previously been suggested that the conformation of CDR-L3 is dictated by the presence of a proline 
in position 8 or 9 (Chothia et al., 1989) within the loop. 3D6 does not have a proline in either position. Only 7 out of 
290 CDR-L3 sequences (Kabat et al., 1987) lack a proline at both positions and in all of the published x-ray structures 
this proline is present. This is an example of a situation where either a new canonical class may need to be defined 
or where the canonical rule breaks down altogether, and an alternative method must be employed. 
40 [0100] The 3D6 L3 loop is 7 residues in length and was built using database loops alone where conformational space 
is saturated by means of fragments selected from the crystallographic database (Global RMS 2.01x10- 10 m (2.01 A), 
N,Ca,C), and by using CAMAL (Construction: Q[Q(YNS)Y]S, Global RMS: 1 .97x1 0" 10 m 1 .97 A, N.Ca.C). The similarity 
of the structures generated by the two procedures illustrates the utility of the database search and suggests that, for 
shorter loops it is capable of saturating the available conformational space. 

45 

CDR-H1 

[0101] Using the Kabat and Wu definition of CDR-H1 places this loop as an extension of the p-sheet. The extended 
nature of this stretch of peptide limits its conformational flexibility and CDR-H1 is generally modelled accurately (Martin 
50 et al., 1989; Chothia et al., 1989). 

[0102] In Gloop-2 and D1.3, the Phe or Tyr sidechain at the second position in the loop is poorly placed and packs 
against Leu at the penultimate position in HFR1 (see Table 2). 36-71 has a well-placed Asn at this position, rather than 
the more common bulky hydrophobic sidechain. 

55 CDR-H2 

[0103] CDR-H2 of 36-71 is similar in sequence to F19.9 (Strong et al., 1991), (36-71: YNNPGNGYIA (SEQ ID NO: 
492); F19.9: YINPGKGYLS (SEQ ID NO:493)). While the structurally determining residues specified by Chothia and 
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Lesk (Chothia et al., 1989) are conserved, the backbone conformations are different: F19.9 has a bulge at the -PGN- 
Gly, compared with 36-71, giving the loop a 'kink' in the middle. The model of 36-71 shows a 1-4 shift, though the 
sidechains are still well placed. 

[0104] In Gloop-2, the all atom RMS deviation is poor (3x10- 10 m) (3.00 A) (Jeffrey et aL, 1991) when compared with 
5 the P2 1 crystal structure, owing to rotations of the Phe at position 3 in the loop and Tyr at position 1 0 by approximately 
120° about the % 2 torsion angle. Gloop-2 has been solved in two different crystal forms, P2^ and P1 (Jeffrey et al., 
1991; Jeffrey, 1989). When compared with the P1 structure, the sidechains are placed almost perfectly and the all 
atom RMS (global fit) drops to 2.23x10- 10 m (2.23 A). 

[0105] This concerted sidechain motion between crystal forms illustrates the effects of crystallization conditions on 
10 surface sidechain placement. Even though surface sidechains may show low temperature factors indicating low mobility 
in the crystal, their mobility in solution may be high. In the Gloop-2 P1 structure, the mean sidechain temperature factor 
for the F v domain is 1 3.46 (a = 8.20) while the sidechains of these two residues of H2 show mean temperature factors 
of 5.56 (o = 0.68) for the Phe at position 3 and 7.10 (a = 1 .73) for the Tyr at position 10. 

15 CPR-H3 

[0106] CDR-H3 is the most variable of the six CDR's with all lengths up to 21 residues being represented in Kabat 
et al., (Kabat et al., 1987). This extreme variability results from V-D-J splicing (Schilling et al., 1980) and has always 
been a problem when attempting to model antibodies. Such loops may be divided into short (up to 7 residues), medium 
20 (up to 14 residues) and long (15 or more residues). Using the CAMAL procedure, short and medium CDR-H3's can 
be modelled as accurately as other CDR's of similar lengths. Although long CDR-H3's are more difficult and cannot, 
at present, be built to the same accuracy, the chain trace is still correct. 

[0107] It is unlikely that the longer loops consist of 'pure* loops (i.e., all random coil or turn). In crystal structures of 
antibodies with medium to long CDR-H3 loops (McPC603 (Rudikoffet al., 1981): 11 amino acids (aa); KOL (Marquart 
25 et al., 1980): 17 aa; F19.9 (Lascombe et al., 1989): 15 aa) the loops consist of a disordered p-sheet extension from 
the p-barrel core and a 5-8 residue random coil/turn connecting these two strands. 

[0108] To determine the nature of medium to long loops (>8 residues) which satisfy the CDR-H3 constraints, a com- 
plete search of the Protein Databank for loops of length 8-20 residues, was performed using the inter-Ca distance 
constraints determined from known antibody crystal structures for CDR-H3. The resulting loops were then analyzed 

30 using the DSSP (Kabsch and Sander, 1983) program, which is able to assign secondary structure to polypeptide 
structures. The amount of secondary structure for each length of loop was calculated, and it was observed that for 
loops longer than 12 residues the amount of secondary structure within each of the classes described in DSSP was 
constant. The number of loops selected is also constant (approximately 150 loops) for loops longer than 12 residues. 
A closer inspection of each of the length ensembles shows indeed that the loops are the same between the groups. 

35 [0109] This analysis shows that, like the long CDR-H3 crystal structures, the selected fragments consist of p-strands 
connected by 5-8 residue loops. For loops above 12-13 residues in length, the same loops are selected, but with 
extensions to the. p-strands. This is called the "sliding-ladder" effect. In addition, the maximum size of a random coil 
or turn fragment in any of the structures contained in the Protein Databank tends not to exceed 8 residues, as deter- 
mined by DSSP. This implies that the conformational space of longer loops is not saturated by the database and, 

40 although it is unlikely that long loops in antibodies will differ significantly from long loops in other structures, confidence 
in the prediction must be correspondingly reduced. 

[01 10] By how much is the usefulness of the CAMAL algorithm reduced by this observation ? 
[0111] The frequency of occurrence of different CDR-H3 lengths in antibody sequences described by Kabat et al. 
(Kabat et al., 1987) was analyzed. Figure 10 shows that more than 85% of H3 loops have lengths between 4 and 14 
45 residues which can be modelled accurately by the CAMAL algorithm. 

[0112] CDR-H3 of D1.3 is of average length (8 residues), though no loops of this length are seen in the available 
antibody structures. The crystal structure coordinate set showed an RMS of 1.9x10- 10 m (1.9 A) compared with the 
model. 

[0113] The 36-71 loop is 12 residues long. The conformation is correctly predicted as a short loop connecting an 

50 extension of the p-sheet. 

[0114] The 3D6 H3 loop is 17 residues long. While KOL (Marquart et al., 1980) has the same length it has only one 
residue in common with 3D6 and only one conservative mutation. There is thus no reason to believe that the confor- 
mations would be similar. The final predicted conformation of 3D6 is an extended p-sheet, as in the crystal structure. 
The difference between the predicted and the crystal structure of 3D6-H3 is due to a twist of 5-7° in the extended p- 

55 sheet loop (see Figures 9A-9D). Such a twist has also been observed for complexed and uncomplexed antibodies by 
Wilson etal. (Wilson and others). This suggests that long CDR-H3 loops may be flexible and actively involved in antigen 
binding. 
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The Complete Variable Region 

[01 15] Prediction of the strand positions and V L -V H orientation in the framework (5-barrel was exact for all of the four 
antibodies. The backbone (N,Ca,C) RMS deviations from the crystal structures were between 0.56 and 0.86x1 0- 10 m 

5 (0.56 and 0.86 A), despite the fact that, in all cases the V L and V H regions of a particular model were derived from 
different antibody structures. This suggests that this method will do well in procedures such as humanization (German 
et al., 1991 ), where correct framework positioning is important. The backbones of all six CDRs in all four antibodies 
are essentially correctly predicted, as shown in Figure 8. There are two important points to make about these predic- 
tions. First, the position of each CDR on its framework barrel is correct. Thus, CDR-framework interactions can be 

10 confidently monitored. The only deviation from the x-ray structure is CDR-H3 of antibody 3D6 which has been previously 
discussed. Second, the all atom RMS deviation between models and x-ray structures is dominated by sidechain po- 
sitions. In most instances this deviation is due to a small number of incorrectly positioned, exposed sidechains (for 
example, in D1 .3 the only sidechains which are incorrectly predicted are Tyr 9 of L1 , Trp 4 of L3, Tyr 2 of H1 and Tyr 
4 of H3). Since each CDR is constructed in the absence of other CDRs, the force field may choose a rotamer which 

15 is 120° away from that found in the crystal structure. This effect has also been observed by Lee et al. (Lee and Levitt, 
1991). 

Conclusion 

20 [0116] For antibodies having CDR H3 regions of 14 residues or less the complete variable domain can be modelled 
to an accuracy approaching that of medium resolution x-ray structures. For antibodies with longer H3 loops the CAMAL 
algorithm is likely to need an additional procedure in which molecular dynamics simulations are also incorporated. 
[0117] The canonical approach of Chothia et al. appears to work well (at least in modelling backbones) where it may 
be applied and may be used successfully in combination with the CAMAL procedure. 

25 [0118] One important observation that has emerged from these studies is that a given loop can exist in several 
conformations. In particular, this seems likely for CDR-L1 and, to a lesser extent, CDR-L3 and longer CDR-H3's. A 
simple combinatorial calculation shows that, if each of these three loops can exist in three separate conformations, a 
given combining site can have 3 3 = 27 different topographies. Clearly, this would explain the origins of cross reactivity 
and would allow for induced fit of antigens. 
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Table 3: 


Details of the antibody crystal structures against which the models were compared and the parent frameworks used 

to build the models. Resolution data for D1.3 has not yet been published. 




Framework Model 

Antibody 

Resolution 

R-factor 

Light 

Heavy 

Gloop-2 

2.80 

21.2 

REI 

HyHEL-5 

D1.3 



REI 

NEW 

36-71 

1.90 

20.9 

Gloop2 

NEW 

3D6 

2.70 

17.7 

REI 

KOL 


15 


20 


25 


30 


35 


40 


45 


50 


30 
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Loop 

Canonical 

Sequence 

SEQ ID NO 

LI 

HyHEL-10 

RASQS I S RWLA 

518 


(3D6) 

RASQS I GNNLH 

497 

L2 

REI 

E A 5 N 0 L A 

519 


(3D6) 

K A S S L E 5 

501 

HI 

McPC603 

DFYME 

520 


(3D6) 

DYAMH 

509 

B2 

KOL 

I IWDDGSDQ 

521 


(3D6) 

I SWDS S S IG 

513 


Table 5: Canonical loops selected for the model of 3D6(taken from Chothia et al (1989) ). 


Table 6: 


20 

Backbone $ and \j/ angles of residues in CDR-L1 from HyHEL-10 and REI classified in the same canonical group 
by Chothia et al (1989). The residues exhibiting a peptide flip are indicated by a \ 


Residue Number 

24 

25 

26 

27 

28* 

29* 

25 

REI 

HyHEL-10 

Sequence 

Sequence 
<j)/ v 

Q-/138 
R-/108 

A -103/1 57 
A -85/1 35 

S -96/7 
S -88/64 

Q -158/142 
Q 172/160 

S ^0/108 
S -64/-38 

I 112/9 
I 9/63 


Residue Number 

30* 

31* 

32 

33 

32 


30 

REI 

HyHEL-10 

Sequence 
Sequence 

I 79/-77 
G -63/107 

K -146/21 
N 85/-15 

Y -104/89 
N -105/12 

L -143/133 
L -129/118 

N -144/- 
H-126/- 

SEQ ID 

NO: 522 
SEQ ID 
NO: 518 


[0119] M J. Darsley, P de al Paz,D.C. Phillips and A.R. Reesin Methodological Surveys in Biochemistry and Analysis, 
pages 63-68, Volume 15, 1985, Plenum Press (Eds. E. Reid, G.M.W. Cook and D.J. Morre), Presented at the Ninth 
International Subcellular Methodology Forum, September 3-6, 1984, Guildford, UK. 

[0120] Amit, A.G., Mariuzza, R.A., Phillips, S.E.V. and Poljak, R.J. (1986). The Three-dimensional Structures of an 
Antigen-antibody Complex at 2.8 A Resolution. Science 233, pp. 747-753. 

[0121] Aqvist, J., van Gunsieren, W., Leifonmark, M. and Tapia, O. (1985), J. Mol. Biol. 183, pp. 461-477. 

[0122] Bernstein, F., Koetzle, T., Williams, G., Meyer, E., Brice, M., Rodgers, J., Kennard, O., Shimanouchi, T. and 

Tasumi, M. (1977), J. Mol. Biol. 112, pp. 535-542. 

[0123] Brooks, B., Bruccoleri, R., Olaison, B., States, D., Swaminathan, S. and Karplus, M. (1983), J. Comp. Chem. 
4, pp. 187-217. 

[0124] Bruccoleri, R.E. and Karplus, M. (1987), Prediction of the Folding of Short Polypeptide Segments by Uniform 
Conformational Sampling. Biopolymers 26, pp. 137-168. 
[0125] Carter, D. et al. (1991). Protein Engineering, p. 9999. 

[0126] Chau, P. and Dean P. (1987). Molecular Recognition: 3d Surface Structure Comparison by Gnomonic Pro- 
jection. J. Mol. Graph. 5, pp. 97-100. 

[0127] Chothia, C, Lesk, A., Levitt, M., Amit, A., Mariuzza, R., Phillips, S. and Poljak, R. (1986). The Predicted 
Structure of Immunoglobulin D1.3 and its Comparison with the Crystal Structure. Science 233, pp. 755-758. 
[0128] Chothia, C, Lesk, A.M., Tramontano, A., Levitt, M., Smith-Gill, S.J., Air, G., Sheriff, S., Padlan, E.A., Davies, 
D.R., Tulip, W.R., Colman, P.M., Alzri, P.M. and Poljak, R.J. (1989). Conformations of Immunoglobulin Hypervariable 
Regions. Nature (London) 342, pp. 877-883. 

[0129] Comette, J.L., Cease, K.B., Margalit, H., Spouge, J.L., Berzofsky, J.A. and Delisi, C. (1987). Hydrophobicity 
Scales and Computational Techniques for Detecting Amphipatic Structures in Proteins. Journal of Molecular Biology 
195.3, pp. 659-685. 
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[0130] Darsley, M. and Rees, A. (1985), EMBO J. 4, pp. 383-392. 

[0131] Davies, D., Sheriff, S. and Padlan, E. (1988). Antibody Antigen Complexes. J. Biol. Chem. 263, pp. 
' 10541-10544. 

[0132] de la Paz, P., Sutton, B., Darsly, M. and Rees, A. (1986). Modelling of the Combining Sites of Three Anti- 
5 lysozyme Monoclonal Antibodies and of the Complex Between One of the Antibodies and Its Epitope. EMBO J. 5, pp. 
415-425. 

[0133] Fine, R., Wang, H., Shenkin, P., Yarmush, D. and Levinthal, C. (1986). Predicting Antibody Hypervariable 
Loop Conformations ii: Minimization and Molecular Dynamics Studies of McPC603 from Many Randomly Generated 
Loop Conformations. Proteins: Struct., Funct., Genet. 1, pp. 342-362. 
10 [0134] Go, N. and Sheraga, H. (1970). Ring Closure and Local Conformational Deformations of Chain Molecules. 
Macromolecules 3, pp. 178-187. 

[0135] German, S., Clark, M., Rutledge, E., Cobbold, S. and Waldman, H. (1991). Reshaping a Therapeutic CD4 
Antibody. Proc. Natl. Acad. Sci. U.S.A. 88, pp. 4181-4185. 

[0136] Grunow, R., Jahn, S., Porstman, T, Kiessig, T, Steinkeller, H., Steindl, F., Mattanovich, D., Gurtler, L. t Dein- 
15 hardt, F., Katinger, H. and von R., B. (1988). The High Efficiency, Human B Cell Immortalizing Heteromyeloma cb-f7. 
J. Immunol. Meth. 106, pp. 257-265. 

[0137] Jeffrey, P. (1989). The Structure and Specificity of Immunoglobulins. D. Phil. Thesis, University of Oxford. 
[0138] Jeffrey, P.D., Gricst, R.E., Taylor, G.L. and Rees, A.R. (1991). Crystal Structure of the Fab Fragment of the 
Anti-peptide Antibody Gloop-2 and 2.8 A. Manuscript in Preparation. 
20 [0139] Kabat, E.A., Wu, T.T., Reid-Miller, M., Perry, B.M. and Gottesman, K.S. (1987). Sequences of Proteins of 
Immunological Interest. U.S. Department of Health and Human Services, Fourth Edition. 

[0140] Kabsch, W. and Sander, C. (1983). Dictionary of Protein Secondary Structure. Biopolymers22, pp. 2577-2637. 
[0141] Lascombe, M., Alzari, P., Boulot, G., Salujian, P., Tougard, P., Berek, C, Haba, S., Rosen, E., Nisonof, A. and 
Poljak, R. (1989). Three-dimensional Structure of Fab r19.9, A Monoclonal Murine Antibody Specific for the p-azoben- 
25 zenearsonate Group. Proc. Natl. Acad. Sci. U.S.A. 86, p. 607. 

[0142] Lee, C. and Levitt, M. (1991). Accurate Prediction of the Stability and Activity Effects of Site-directed Muta- 
genesis on a Protein Core. Nature 352.6334, pp. 448-451. 

[0143] Lee, C. and Subbiah, S. (1991 ). Prediction of Protein Side-chain Conformation by Packing Optimization. Jour- 
nal of Molecular Biology 217.2, pp. 373-388. 
30 [0144] Marquart, M., Deisenhofer, J. and Huber, R. (1980), Crystallographic Refinement and Atomic Models of the 
Intact Immunoglobulin Molecule KOL and Its Antigen-binding Fragment at 3.0 A and 1.9 A Resolution. J. Mol. Biol. 
141, pp. 369-391. 

[0145] Martin, A.C.R. (1990). Molecular Modelling of Antibody Combining Sites. D. Phil. Thesis, University of Oxford. 
[0146] Martin, A.C.R., Cheetham, J.C. and Rees, A.R. (1989). Modelling Antibody Hypervariable Loops: A Combined 
35 Algorithm. Proc. Natl. Acad. Sci. U.S.A. 86, pp. 9268-9272. 

[0147] Martin, A.C.R. , Cheetham, J.C. and Rees, A.R. (1991). Modelling Antibody Hypervariable Loops using a 
'Combined Algorithm'. Meth. Enz. In press. 

[0148] Moult, J. and James, N. (1986). Proteins: Struct., Funct., Genet. 1, p. 146. 

[0149] Padlan, E., Davies, D., Pecht, I., Givol, D. and Wright, C. (1976). Model Building Studies of Antigen-binding 
40 Sites: The Hapten-Binding Site of MOPC-315. Cold Spring Harbor Quant. Symp. Biochem. 41, pp. 627-637. 

[0150] Palmer, K. and Sheraga, J. (1991 ). Standard-geometry Chains Fitted to X-ray Deviated Structures: Validation 
of the Rigid-geometry Approximation. I. Chain Closure through a Limited Search of Loop Conformations. J. Comp. 
Chem. 12, pp. 505-526. 

[0151] Paul, P., Burney, P., Campbell, M. and Odguthorpe, D. (1990). The Conformational Preferences of y-lactam 
45 and Its Role in Constraining Peptide Structure. J. Comp.-aided. Mol. Des. 4, pp. 239-253. 

[0152] Rose, D.R., Strong, R.K., Margolis, M.N., Gefter, M.L. and Petsko, G.A. (1990). Crystal Structure of the An- 
tigen-binding Fragment of the Murine Anti-arsonate Monoclonal Antibody 36-71 at 2.9 A Resolution. Proc. Natl. Acad. 
Sci. U.S.A. 87, pp. 338-342. 

[0153] Rudikoff, S., Satow, Y., Padlan, E.A., Davies, D.R. and Potter, M. (1981). Kappa Chain Structure from a Crys- 
50 tallized Murine Fab': The Role of the Joining Segment in Hapten Binding. Mol. Immunol. 18, pp. 705-711 . 

[0154] Schilling, J., Clevinger, B., Davie, J.M. and Hood, L. (1980). Amino Acid Sequence of Homogeneous Anti- 
bodies to Dextran and DNA Rearrangements in Heavy Chain V-region Gene Segments. Nature (London) 283, pp. 
35-40. 

[0155] Strong, R., Campbell, R., Rose, D., Petsko, G., Sharon, J. and Margolies, M. (1991). Three-dimensional 
55 Structure of Murine Anti-p-azophenylarsonate Fab 36-71.1, X-ray Crystallography, Site-directed Mutagenesis, and 
Modeling of the Complex with Hapten. Biochemistry 30, pp. 3739-3748. 

[0156] Thornton, J., Sibanda, B., Edwards, M. and Barlow, D. (1988). Analysis, Design and Modification of Loop 
Regions in Proteins. BioEssays 8, pp. 63-69. 
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[0157] Tramontane), A. Chothia, C. and Lesk, A. (1989). Structural Determinants of the Conformations of Medium- 
sized Loops in Proteins. Proteins: Struct., Funct., Genet. 6, pp. 382-394. 

[0158] -Wilson, I. et al., Presented at Structure and Function Meeting in Honour of Sir David Phillips, 1-3 July, 1991 , 
Oxford, UK. 

5 

SEQUENCE LISTING 

[0159] GENERAL INFORMATION 

10 (i) APPLICANT: PEDERSEN, Jan T. 

SEARLE, Stephen M.J. 
REES, Anthony R. 
ROGUSKA, Michael A. 
GUILD, Braydon C. 

15 

(ii) TITLE OF INVENTION: SURFACE RESIDUE VENEERING OF RODENT ANTIBODIES 

(iii) NUMBER OF SEQUENCES: 522 
20 (iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Sughrue, Mion, Zinn, Macpeak & Seas 

(B) STREET: 2100 Pensylvania Avenue, N.W. 

(C) CITY: Washington 
25 (D) STATE: D.C. 

(E) COUNTRY: United States . . 

(F) ZIP: 20037-3202 

(v) COMPUTER READABLE FORM: 

30 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: HP 9000/700 Workstation 

(C) OPERATING SYSTEM: UNIX 

(D) SOFTWARE: In house 

35 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 07/942,245 

(B) FILING DATE: 09-SEP-1992 
40 (C) CLASSIFICATION: 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (202) 293-7060 
45 -(B) TELEFAX: (202) 293-7860 

(C) TELEX: 6491103 

(1) INFORMATION FOR SEQ ID NO:1 
so (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

55 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1: 


34 
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Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly 
15 10 15 


5 

. Glu Arg Val Ser Leu Thr Cys Arg Ala Ser Gin Glu He Ser Gly Tyr 

20 25 30 


Leu Ser Trp Leu Gin Gin Lys Pro Asp Gly Thr He Lys Arg Leu He 
35 40 45 


Tyr Ala Ala Ser Thr Leu Asp Ser Gly Val Pro Lys Arg Phe Ser Gly 
50 55 60 

15 


Arg Arg Ser Gly Ser Asp Tyr Ser Leu Thr He Ser Ser Leu Glu Ser 
65 70 75 80 

Glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gin Tyr Leu Ser Tyr Pro Leu 
85 90 95 


Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 
100 105 

25 


(2) INFORMATION FOR SEQ ID NO:2 


(i) SEQUENCE CHARACTERISTICS: 

. 30 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

35 (jj) MOLECULE TYPE: peptide 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 


40 


45 


50 


35 
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Asp He Gin Met Thr Gin Ser Pro Ala Ser Leu Ser Ala Ser Val Gly 
15 10 15 


Glu Thr Val Thr He Thr Cys Arg Ala Ser Gly Asn He His Asn Tyr 
20 25 30 


Leu AlaJTrg Tyr Gin Gin Lys Gin Gly Lys Ser Pro Gin Leu Leu Val 
35 40 45 


Tyr Tyr Thr Thr Thr Leu Ala Asp Gly val Pro Ser Arg Phe Ser Gly 
50 55 60 


Ser Gly Ser Gly Thr Gin Tyr Ser Leu Lys He Asn Ser Leu Gin Pro 
65 * 70 75 80 

Glu Asp Phe Gly Ser Tyr Tyr Cys Gin His Phe Trp Ser Thr Pro Arg 
85 90 95 


Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Arg 
100 105 

(3) INFORMATION FOR SEQ ID NO:3 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 
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Asp lie Val Leu Thr Gin Ser Pro Ala lie Met Ser Ala Ser Pro Gly 
15 10 15 

Glu Lys Val Thr Met Thr Cys Ser Ala Ser Ser Ser Val Asn Tyr Met 
20 25 30 


Tyr Trp Tyr Gin Gin Lys Ser Gly Thr Ser Pro Lys Arg Trp He Tyr 
35 40 45 

Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Val Arg Phe ser Gly Ser 
50 55 60 

Gly Ser Gly Thr Ser Tyr Ser Leu Thr He Ser Ser Met Glu Thr Glu 
65 70 75 80 

Asp Ala Ala Glu Tyr Tyr Cys Gin Gin Trp Gly Arg Asn Pro Thr Phe 
85 90 95 


Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 
100 105 


(4) INFORMATION FOR SEQ ID NO:4 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

Asp He Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Val Thr Pro Gly 
1 5 10 15 


37 


EP 0 592 106 B1 


Asn Ser Val Ser Leu Ser Cys Arg Ala Ser Gin Ser He Gly Asn Asn 
20 25 30 

Leu His Trp Tyr Gin Gin Lys Ser His Glu Ser Pro Arg Leu Leu lie 
35 40 45 


Lys Tyr Ala Ser Gin Ser He Ser Gly He Pro Ser Arg Phe Ser Gly 
50 55 60 


Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser He Asn Ser Val Glu Thr 
65 70 75 80 

Glu Asp Phe Gly Met Tyr Phe Cys Gin Gin Ser Asn Ser Trp Pro Tyr 
85 90 95 


Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 
100 105 


(5) INFORMATION FOR SEQ ID NO:5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 108 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5: 


Glu He Val Leu Thr Gin Ser Pro Ala He Thr Ala Ala Ser Leu Gly 
1-5 10 15 

Gin Lys Val Thr He Thr Cys Ser Ala Ser Ser Ser Val Ser Ser Leu 
20 25 30 

His Trp Tyr Gin Gin Lys ser Gly Thr Ser Pro Lys Pro Trp He Tyr 
- 35 40 45 

Glu He Ser Lys Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser 
50 55 60 

Gly Ser Gly Thr Ser Tyr Ser Leu Thr He Asn Thr Met Glu Ala Glu 
65 70 75 SO 

Asp Ala Ala He Tyr Tyr Cys Gin Gin Trp Thr Tyr Pro Leu He Thr 
85 90 95 
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Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 
100 105 


(6) INFORMATION FOR SEQ ID NO:6 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6: 

Glu Ser Val Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro Gly Gin 
1 5 10 15 

Arg Val Thr lie Ser Cys Thr Gly Thr Ser Ser Asn lie Gly Ser lie 
20 25 30 

Thr Val Asn Trp Tyr Gin Gin Leu Pro Gly Met Ala Pro Lys Leu Leu 
35 40 45 

lie Tyr Arg Asp Ala Met Arg Pro Ser Gly Val Pro Thr Arg Phe Ser 
50 55 60 

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala lie Ser Gly Leu Glu 
65 70 75 80 

Ala Glu Asp Glu Ser Asp Tyr Tyr Cys Ala Ser Trp Asn Ser Ser Asp 

85 90 95 

t 

Asn Ser Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu Gly Gin 
100 105 110 


(7) INFORMATION FOR SEQ ID NO:7 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 
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Asp lie Val Met Thr Gin Ser Pro Ser Ser Leu Ser Val Ser Ala Gly 
15 10 15 


Glu Arg Val Thr Met Ser Cys Lys Ser Ser Gin Ser Leu Leu Asn Ser 
20 25 30 


Gly Asn Gin Lys Asn Phe Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 
35 40 45 


Pro Pro Lys Leu Leu lie Tyr Gly Ala Ser Thr Arg Glu Ser Gly Val 
50 55 60 


Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 70 75 80 

lie Ser Ser Val Gin Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gin Asn 
85 90 ~ 95 


Asp His Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu lie 
. 100 105 110 


Lys Arg Ala 
115 

(8) INFORMATION FOR SEQ ID NO:8 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 103 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8: 


40 
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ser 
1 


Val Leu 


Thr Gin Pro Pro Ser Val Ser Gly 
5 10 


Ala Pro Gly Gin Arg 
15 


Val Thr lie Ser Cys Thr Gly Ser Ser Ser Asn lie Gly Ala Gly Asn 
20 25 30 


His Val Lys Trp Tyr Gin Gin Leu Pro Gly Thr Ala Pro Lys Leu Leu 
35 40 45 


lie Phe His Asn Asn Ala Arg Phe Ser Val Ser Lys Ser Gly Ser Ser 


Ala Thr Leu Ala He Thr Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr 
65 70 75 80 


Tyr Cys Gin Ser Tyr Asp Arg Ser Leu Arg Val Phe Gly Gly Gly Thr 
85 90 95 

Lys Leu Thr Val Leu Arg Gin 
100 

(9) INFORMATION FOR SEQ ID NO:9 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 114 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9: 


50 


55 


60 
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Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly- 
15 10 15 

5 Asp Gin Ala Ser He Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser 

20 25 30 

Gin Gly Asn Thr Tyr Leu Arg Trp Tyr Leu Gin Lys Pro Gly Gin Ser 

w 35 40 45 • 

Pro Lys Val Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 


15 


20 


25 


30 


Asn Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser 
85 90 95 


Thr His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
" " 100 105 110 


Arg Ala 

(10) INFORMATION FOR SEQ ID NO:10 
(i) SEQUENCE CHARACTERISTICS: 


(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 
35 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10: 

40 


45 


. 50 


55 
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Asp lie Gin Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 
1 5 io is 

Asp Arg Val Thr lie Ser Cys Arg Ala Ser Gin Asp He Ser Asn Tyr 
20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu Val 
35 40 45 

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr lie Ser Asn Leu Glu His 
65 70 75 80 

Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Ser Thr Thr Pro Arg 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Arg 
100 105 

(11) INFORMATION FOR SEQ ID NO:11 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11: 


Asp lie Gin Met Thr Gin He Pro Ser Ser Leu Ser Ala Ser Leu Gly 
15 10 15 


Asp Arg Val Ser lie Ser Cys Arg Ala Ser Gin Asp He Asn Asn Phe 
20 25 30 


Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He Lys Leu Leu He 
35 40 45 


Tyr Phe Thr Ser Arg Ser Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 


43 


EP 0 592 106 B1 


Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu Gin 
65 70 75 80 

Glu Asp He Ala Thr Tyr Phe cys Gin Gin Gly Asn Ala Leu Pro Arg 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 
100 105 

(12) INFORMATION FOR SEQ ID NO:12 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12: 

Asp He Gin Met Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser Val Gly 
1 5 10 15 

Asb Arg Val Thr He Thr Cys Arg Ala Ser Gin Ser He Ser Arg Trp 
20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Val Pro Lys Leu Leu He 
35 40 45 

Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Ser Phe 

85 90 95 

Gly Pro Gly Thr Lys Val Asp He Lys Arg Thr 
100 105 

(13) INFORMATION FOR SEQ ID NO:13 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 


44 


EP 0 592 106 B1 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13: 


Gin Val Gin Leu Gin Gin Ser Gly Thr Glu Leu Ala Arg Pro Gly Ala 
1 5 10 15 


Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Phe 
20 25 30 


Gly lie Thr Trp Val Lys Gin Arg Thr Gly Gin Gly Leu Glu Trp lie 
35 40 "45 


Gly Glu He Phe Pro Gly Asn Ser Lys Thr Tyr Tyr Ala Glu Arg Phe 
50 55 60 


Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Thr Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 


Ala Arg Glu He Arg Tyr Trp Gly 
100 


(14) INFORMATION FOR SEQ ID NO:14 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14: 

Gin Val Gin Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gin 
15 10 15 

Ser Leu Ser He Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Gly Tyr 
20 25 30 

Gly Val Asn Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu 
35 40 45 

Gly Met He Trp Gly Asp Gly Asn Thr Asp Tyr Asn Ser Ala Leu Lys 
50 " 55 60 


45 


EP 0 592 106 B1 


Ser Arg Leu Ser He Ser Lys Asp Asn Ser Lys Ser Gin Val Phe Leu 
65 70 75 80 

Lys Met Asn Ser Leu His Thr Asp Asp Thr Ala Arg Tyr Tyr Cys Ala 
85 90 * * 95 


Arg Glu Arg Asp Tyr Arg Leu Asp Tyr Trp Gly 
100 105 


(15) INFORMATION FOR SEQ ID NO:15 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 106 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15: 


Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys Pro Gly Ala Ser 
1 5 10 15 

Val Lys . He Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asp Tyr Trp 
20 25 30 

He Glu Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp lie Gly 
35 40 45 


Glu lie Leu Pro Gly Ser Gly Ser Thr Asn Tyr His Glu Arg Phe Lys 
50 55 60 


Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met 
6S 70 75 80 

Gin Leu Asn Ser Leu Thr Ser Glu Asp Ser Gly Val Tyr Tyr Cys Leu 

85 90 95 


His Gly Asn Tyr Asp Phe Asp Gly Trp Gly 
100 105 

(16) INFORMATION FOR SEQ ID NO:16 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16: 


Asp Val Gin Leu Gin Glu Ser Gly Pro Ser Leu Val Lys Pro Ser Gin 
15 10 is 


Thr Leu Ser Leu Thr Cys Ser Val Thr Gly Asp Ser He Thr Ser Asp 
20 25 30 


Tyr Trp Ser Trp lie Arg Lys Phe Pro Gly Asn Arg Leu Glu Tyr Met 
35 40 45 


Gly Tyr val Ser Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lys 
50 55 60 


Ser Arg He Ser He Thr Arg Asp Thr Ser Lys Asn Gin Tyr Tyr Leu 
65 70 75 80 

Asp Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys Ala 
85 90 95 


Asn Trp Asp Gly Asp Tyr Trp Gly 
100 


(17) INFORMATION FOR SEQ ID NO:17 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17: 


Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Asp Phe Ser Lys Tyr 
20 25 30 

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp He 
35 40 45 

Gly Glu He His Pro Asp Ser Gly Thr He Asn Tyr Thr Pro Ser Leu 
50 55 60 


47 


EP 0 592 106 B1 


Lys Asp Lys Phe lie lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 60 

Leu Gin Met Ser Lys Val Arg Ser Glu Asp Thr Ala Leu Tyr Tyr Cys 
85 90 95 

Ala Arg Leu His Tyr Tyr Gly Tyr Asn Ala Tyr Trp Gly 
100 105 

(18) INFORMATION FOR SEQ ID NO:18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18: 


Glu Val Gin Leu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 


Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe lie Phe Ser Ser Tyr 
20 25 30 


Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 


Ala He He Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 
50 55 60 


Lys Gly Arg Phe Thr He Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser Cys Phe Gly 
100 105 110 


Pro Asp Tyr Trp Gly 
115 


(19) INFORMATION FOR SEQ ID NO:19 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 113 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19: 

Glu VaL Lys Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
X 5 .10 15 


Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Ser Asp Phe 
20 25 30 

Tyr Met Glu Trp Val Arg Gin Pro Pro Gly Lys Arg Leu Glu Trp lie 
35 40 45 

Ala Ala Ser Arg Asn Lys Gly Asn Lys Tyr Thr Thr Glu Tyr Ser Ala 
50 ~ 55 60 

Ser Val Lys Gly Arg Phe lie Val Ser Arg Asp Thr Ser Gin Ser He 
65 70 75 80 

Leu Tyr Leu Gin Met Asn Ala Leu Arg Ala Glu Asp Thr Ala He Tyr 
85 90 95 

Tyr Cys Ala Arg Asn Tyr Tyr Gly Ser Thr Trp Tyr Phe Asp Val Trp 
100 105 1X0 


Gly 

(20) INFORMATION FOR SEQ ID NO:20 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20: 

VaX Gin Leu GXu Gin Ser GXy Pro Gly Leu Val Arg Pro Ser Gin Thr 
X 5 10 15 

Leu Ser Leu Thr Cys Thr Val Ser Gly Thr Ser Phe Asp Asp Tyr Tyr 
20 25 30 
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Ser Thr Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp lie Gly 
35 40 45 


Tyr Val Phe Tyr His Gly Thr Ser Asp Thr Asp Thr Pro Leu Arg Ser 
50 ^ 55 60 

Arg Val Thr Met Leu Val Asn Thr Ser Lys Asn Gin Phe Ser Leu Arg 
65 70 75 80 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
85 90 95 

Asn Leu He Ala Gly Cys He Asp Val Trp Gly 
100 105 

(21) INFORMATION FOR SEQ ID NO:21 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:21 : 

Glu val Lys Leu Asp Glu Thr Gly Gly Gly Leu Val Gin Pro Gly Arg 
! 5 10 15 

Pro Met Lys Leu Ser Cys Val Ala Ser Gly Phe Thr Phe Ser Asp Tyr 
20 25 30 

Trp Met Asn Trp Val Arg Gin Ser Pro Glu Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Gin lie Arg Asn Lys Pro Tyr Asn Tyr Glu Thr Tyr Tyr Ser Asp 
50" ' 55 60 

Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asp Ser Lys Ser Ser 
65 ~ 70 75 80 

Val Tyr Leu Gin Met Asn Asn Leu Arg Val Glu Asp Met Gly He Tyr 
85 90 95 

Tyr cys Thr Gly Ser Tyr Tyr Gly Met Asp Tyr Trp Gly 
100 105 

(22) INFORMATION FOR SEQ ID NO:22 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22: 


Gin Val Gin Leu Lys Glu Ser Gly Ala Glu Leu Val Ala Ala Ser Ser 
1 5 10 15 


Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 


Gly Val Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 


Gly Tyr He Asn Pro Gly Lys Gly Tyr Leu Ser Tyr Asn Glu Lys Phe 
50 55 60 


Lys Gly Lys Thr Thr Leu Thr Val Asp Arg Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

Ala Arg Ser Phe Tyr Gly Gly Ser Asp Leu Ala Val Tyr Tyr Phe Asp 
100 . 105. 110 


ser Trp Gly 
115 


(23) INFORMATION FOR SEQ ID NO:23 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23: 


Glu Val Gin Leu Gin Gin Ser Gly Val Glu Leu Val Arg Ala Gly Ser 
1 5 10 15 
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Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Asn 
20 25 30 

Gly He Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 

Gly Tyr Asn Asn Pro Gly Asn Gly Tyr He Ala Tyr Asn Glu Lys Phe 
50 55 60 


Lys Gly Lys Thr Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

Ala Arg Ser Glu Tyr Tyr Gly Gly Ser Tyr Lys Phe Asp Tyr Trp Gly 
100 105 110 


(24) INFORMATION FOR SEQ ID NO:24 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asp Tyr 
20 25 30 


Ala Met~His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ser Gly lie Ser Trp Asp Ser Ser Ser He Gly Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 "* 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Met Ala Leu Tyr Tyr Cys 
85 90 95 
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Val Lys Gly Arg Asp Tyr Tyr Asp Ser Gly Gly Tyr Phe Thr Val Ala 
100 105 no 

Phe Asp lie Trp Gly 
115 

(25) INFORMATION FOR SEQ ID NO:25 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 
<C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:25: 


Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 
15 10 15 


Asp Gin Ala Ser lie Ser Cys Arg Ser Ser Gin lie lie lie His Ser 
20 25 30 


Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 


Pro : Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 


Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Met lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 95 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu lie 
" * 100 105 110 


(26) INFORMATION FOR SEQ ID NO:26 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 110 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26: 
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Gin Ser Val Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro Gly Gin 
l 5 10 15 

Arg Val Thr lie Ser Cys Ser Gly Thr Ser Ser Asn lie Gly Ser ser 
20 25 30 


Thr Val Asn Trp Tyr Gin Gin Leu Pro Gly Met Ala Pro Lys Leu Leu 
35 40 45 


He Tyr Arg Asp Ala Met Arg Pro Ser Gly Val Pro Asp Arg Phe Ser 
50 55 60 


Gly Ser Lys Ser Gly Ala Ser Ala Ser Leu Ala He Gly Gly Leu Gin 
65 70 75 ^ 80 

Ser Glu Asp Glu Thr Asp Tyr Tyr Cys Ala Ala Trp Asp Val Ser Leu 
85 90 95 

Asn Ala Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu 
100 105 110 


(27) INFORMATION FOR SEQ ID NO:27 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 
"(B) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:27: 

Gin Val Leu Met Thr Gin Thr Pro Ser Ser Leu Pro Val Thr Leu Gly 

I- 5 10 15 

Gin Gin Ala Ser lie Ser cys Arg Ser Ser Gin lie lie lie His Ser 
~ ~ 20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 

Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Phe Thr Leu Ala He 
65 70 75 80 
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Ser Arg Val Glu Ala Glu Asp Glu Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 95 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu lie 
100 105 * * no 

(28) INFORMATION FOR SEQ ID NO:28 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 112 amino adds 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 


Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
1 5 10 15 

Gin Pro Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val Tyr Ser 
20 25 30 


Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gin Gin Arg Pro Gly Gin Ser 
35 40 45 


Pro Arg Arg Leu lie Tyr Lys Val Ser Asn Arg Asp Ser Gly Val Pro 
50 55 60 


Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gin Gly 
85 90 95 


Thr His Trg Ser Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 

100 105 110 


(29) INFORMATION FOR SEQ ID NO:29 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:29: 
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Asp Val Leu Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
15 10 i5 

Gin Pro Ala Ser lie Ser Cys Arg Ser Ser Gin lie lie lie His Ser 
20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Gin Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Arg Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 " 80 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 95 

Ser His val Pro His Thr Phe Gly Gly Gly Thr Lys Val Glu He 
100 105 lio 

(30) INFORMATION FOR SEQ ID NO:30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:30: 

Asp He Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 

. 1- 5 10 15 

Glu Arg Ala Thr lie Asn Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser 
" " 20 25 30 

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 

35 40 45 

Pro Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 
50 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 70 75 80 
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He Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin 
85 90 95 


Tyr Asp Thr He Pro Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 no 


(31) INFORMATION FOR SEQ ID NO:31 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:31: 


Asp Val Leu Met Thr Gin Thr Pro Asp ser Leu Pro Val Ser Leu Gly 
15 10 15 


Asp Arg Ala Ser He Ser Cys Arg Ser Ser Gin He He He His Ser 
20 25 30 


Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 


Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 


Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Met He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 95 


Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu He 
100 105 110 


(32) INFORMATION FOR SEQ ID NO:32 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:32: 
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Asp Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 


Ser Arg Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 30 


Gly Met His Trp Val Arg Gin Ala Pro Glu Lys Gly Leu Glu Trp Val 
35 40 45 


Ala Tyr lie Ser Ser Gly Ser Phe Thr lie Tyr His Ala Asp Thr Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Pro Lys Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys 
85 90 95 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 110 


Thr Val Thr Val ser 
115 


(33) INFORMATION FOR SEQ ID NO:33 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 125 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33: 


Glu ValjSlrL Leu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 


Ser Leu Arg Leu Ser cys Ser Ser Ser Gly Phe lie Phe Ser Ser Tyr 
20 25 30 


Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 


Ala He He Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 
50 55 60 
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Lys Gly Arg Phe Thr lie Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 
85 90 95 

Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser cys Phe Gly 
100 105 no 

Pro Asp Tyr Trp Gly Gin Gly Thr Pro Val Thr Val Ser 
115 120 125 

(34) INFORMATION FOR SEQ ID NO:34 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34: 


Glu Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1 5 10 15 


Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe lie Phe Ser Ser Phe 
20 25 30 


Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Tyr lie Ser Ser Asp Gly Phe Thr lie Tyr His Ala Asp Ser Val 
. 50 55 60 


Lys Gly Arg Phe Thr lie Ser Arg Asp Asp Pro Lys Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys 
85 90 95 


Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 110 


Thr val Thr Val Ser 
115 


(35) INFORMATION FOR SEQ ID NO:35 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 120 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:35: 


Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1 5 10 15 


Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 


Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 


Ala Val lie Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
50 55 60 


Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 * 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 


Ala Arg Asp Arg Lys Asp Trp Gly Trp Ala Leu Phe Asp Tyr Trp Gly 
100 105 .110 


Gin Gly Thr Leu Val Thr Val Ser 
115 120 

(36) INFORMATION FOR SEQ ID NO: 36 


(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36: 


Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe. 
20 25 30 


Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 


Ala Tyr lie Ser Ser Gly Ser Phe Thr lie Tyr Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 * * 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
. ioo 105 110 


Leu Val Thr Val Ser 
115 

(37) INFORMATION FOR SEQ ID NO:37 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 98 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 

.1... 5 10 15 

Ser Leu Arg: Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
~ 20 25 30 

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 45 

Ala Asn He Lys Gin Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 
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10 


20 


25 


30 


35 


40 


45 


50 


Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 " 95 


Ala Arg 


(38) INFORMATION FOR SEQ ID NO:38 
(i) SEQUENCE CHARACTERISTICS: 


(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:38: 


Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 


Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 30 


Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 


Ala Tyr lie Ser Ser Gly Ser Phe Thr lie Tyr His Ala Asp Ser Val 
50 55 60 


Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Thr Ser Leu Arg Ala Glu Asp Thr Ala Met Tyr Tyr Cys 
85 90 95 


Ala Argjfet* Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 110 


Thr Val Thr Val Ser 
115 

(39) INFORMATION FOR SEQ ID NO:39 
(i) SEQUENCE CHARACTERISTICS: . 


(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
55 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:39: 

Met Gly Trp Ser cys lie lie Leu Phe Leu Val Ala Thr Ala Thr 
15 io is 

(40) INFORMATION FOR SEQ ID NO:40 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:40: 

Lys Thr Ser Leu Arg Pro Gly Lys Gly Ser Ser Asp Tyr Glu Lys Lys 
1 5 10 15 

(41) INFORMATION FOR SEQ ID NO:41 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41: 

Lys Thr Ser Leu Arg Pro Gly Lys Gly Ser Ser Glu Tyr Glu Lys Lys 
1 5 10 15 

(42) INFORMATION FOR SEQ ID NO:42 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:42: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp His Glu Lys Lys 
15 10 15 
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(43) INFORMATION FOR SEQ ID NO:43 

(i) SEQUENCE CHARACTERISTICS: 

5 (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

10 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:43: 


Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
« 1 5 10 ~ 15 

(44) INFORMATION FOR SEQ ID NO:44 
20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

25 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:44: 

30 

Gin Ser Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
1 5 10 15 


35 (45) INFORMATION FOR SEQ ID NO:45 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
40 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

45 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:45: 


Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 15 

50 

(46) INFORMATION FOR SEQ ID NO:46 
(i) SEQUENCE CHARACTERISTICS: 

55 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:46: 


Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glx Lys Lys 
15 10 15 


(47) INFORMATION FOR SEQ ID NO:47 
(i) SEQUENCE CHARACTERISTICS: 


(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
15 .(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:47: 

20 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glu Lys Thr 
15 10 

25 (48) INFORMATION FOR SEQ ID NO:48 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(it) MOLECULE TYPE: peptide 
35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:48: 

Gin Thr Ser Leu Arg Ala Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
1 5 10 15 

40 


(49) INFORMATION FOR SEQ ID NO:49 
(i) SEQUENCE CHARACTERISTICS: 

45 (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:49: 


Gin Thr Ser Leu Arg Pro Asp Lys Gly Lys Ser Asp Ser Glu Lys Lys 

55 1 5 10 15 


(50) INFORMATION FOR SEQ ID NO:50 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:50: 

Gin Thr Ser Leu Arg Pro Ala Arg Gly Ser Ser Asp Gin Glu Lys Lys 
15 10 15 

(51) INFORMATION FOR SEQ ID NO:51 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:51: 

Gin Thr Ser Leu Lys Pro Gly Arg Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(52) INFORMATION FOR SEQ ID NO:52 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:52: 

Gin Thr Ser Leu Arg Pro Gly Arg Gly Ser Ser Asp Thr Glu Lys Lys 
1 5 10 15 

(53) INFORMATION FOR SEQ ID NO:53 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:53: 

Gin Ile_Ser Leu Arg Pro Gly Lys Gly Ser Ser Asp Ser Glu Lys Lys 
1 " 5 10 15 

(54) INFORMATION FOR SEQ ID NO:54 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:54: 

Gin Thr Ser Leu Arg Pro Gly Lys Gly Asp Ser Asp Glu Asp Lys Lys 
1 5 10 15 

(55) INFORMATION FOR SEQ ID NO:55 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:55: 

Glu Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Ala Asp Lys Lys 
1 5 10 15 

(56) INFORMATION FOR SEQ ID NO:56 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:56: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Lys Lys 
15 10 15 

(57) INFORMATION FOR SEQ ID NO:57 
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(i) SEQUENCE CHARACTERISTICS: 

* (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:57: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Glu Lys Lys 
1 5 10 15 


(58) INFORMATION FOR SEQ ID NO:58 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:58: 


Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asx Ala Asx Lys Lys 
15 10 is 


(59) INFORMATION FOR SEQ ID NO:59 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:59: 


Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Asp Glu 
15 10 15 

(60) INFORMATION FOR SEQ ID NO:60 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:60: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Thr Thr 
1 5 10 15 

(61) INFORMATION FOR SEQ ID NO:61 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:61: 

Gin Asn Ser Leu Thr Pro Gly Lys Gly Ser Ser Ser Pro Glu Lys Lys 
1 5 10 15 

(62) INFORMATION FOR SEQ ID NO:62 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(li) MOLECU LE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:62: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Asp Lys Lys 
1 5 10 15 

(63) INFORMATION FOR SEQ ID NO:63 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:63: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(64) INFORMATION FOR SEQ ID NO:64 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:64: 

Val Thr Arg Val Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(65) INFORMATION FOR SEQ ID NO:65 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:65: 

Leu Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Glu Lys Lys 
1 5 10 15 

(66) INFORMATION FOR SEQ ID NO:66 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:66: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Glu Gin Lys 

1 5 ■ * 10 15 

(67) INFORMATION FOR SEQ ID NO:67 

(i) SEQUENCE CHARACTERISTICS: ' 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:67: 
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Val Thr Lys Val Arg Pro Glu lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(68) INFORMATION FOR SEQ ID NO:68 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear I 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:68: 

Val Thr Lys Val Arg Pro Glu Lys Gly Asp Ser Asp ser Glu Lys Lys 

1 ~ ~ 5 10 15 

(69) INFORMATION FOR SEQ ID NO:69 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:69: 

Val Thr Lys Val Ser Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

* 

(70) INFORMATION FOR SEQ ID NO:70 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:70: 

Val Thr Lys Val Arg Ser Gly Lys Gly Glu Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(71) INFORMATION FOR SEQ ID NO:71 
(i) SEQUENCE CHARACTERISTICS: 


71 


EP 0 592 106 B1 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:71 : 

Val Thr Ser Val Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(72) INFORMATION FOR SEQ ID NO:72 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:72: 

Val Ser Ser Val Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(73) INFORMATION FOR,SEQ ID NO:73 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:73: 

Val Thr Ser Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1.5 10 15 

(74) INFORMATION FOR SEQ ID NO:74 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:74: 
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Val Ser Ser Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

5 (75) INFORMATION FOR SEQ ID NO:75 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
10 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:75: 


Val Thr Ser Ala Arg Pro Gly Lys Gly Asp Ser Asp. Ala Glu Lys Lys 
1 5 10 15 

20 

(76) INFORMATION FOR SEQ ID NO:76 
(i) SEQUENCE CHARACTERISTICS: 

25 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

30 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:76: 


Val Ser Pro Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 


- (77) INFORMATION FOR SEQ ID NO:77 

40 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
45 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:77: 

50 

Val Thr Lys Ala Arg Pro Gly Lys Gly Asp Ser Asp Val Glu Lys Asn 
1 5 10 15 

55 (78) INFORMATION FOR SEQ ID NO:78 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:78: 

Val Thr Leu lie Pro Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(79) INFORMATION FOR SEQ ID NO:79 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19: 

val Thr* Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(80) INFORMATION FOR SEQ ID NO:80 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:80: 

Val Tnr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Asp Lys Lys 
15 10 15 

(81) INFORMATION FOR SEQ ID NO:81 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:81: 


74 


EP 0 592 106 B1 


Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Arg Lys. 
1 5 10 15 

(82) INFORMATION FOR SEQ ID NO:82 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
.(B) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:82: 

Val Thr Leu Leu Gin Ala Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(83) INFORMATION FOR SEQ ID NO:83 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:83: 

Val Thr-Leu Leu Gin Pro Gly Glu Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(84) INFORMATION FOR SEQ ID NO:84 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:84: 

Leu Thr Leu Leu Gin Pro Gly Asn Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(85) INFORMATION FOR SEQ ID NO:85 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:85: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys He 
1 5 10 15 

(86) INFORMATION FOR SEQ ID NO:86 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:86: 

Val Thr Leu Phe Gin Pro Gly Gin Gly Asp Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(87) INFORMATION FOR SEQ ID NO:87 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:87: 

Val Thr Leu Pro Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(88) INFORMATION FOR SEQ ID NO:88 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:88: 

Val Thr Leu Pro Gin Pro Gly Lys Giy Asp Trp Asp Ala Glu Lys Lys 
1 5 10 ^ 15 

(89) INFORMATION FOR SEQ ID NO:89 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:89: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(90) INFORMATION FOR SEQ ID NO:90 

. (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:90: 

Glu Ser Ser Ala Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(91) INFORMATION FOR SEQ ID NO:91 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:91: 

Val Thr Leu Ser Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 
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(92) INFORMATION FOR SEQ ID NO:92 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:92: 

Val Thr Thr Ala Lys Pro Glu Lys Gly Asp Ser Asp Val Glu Lys Lys 
1 5 10 is 

(93) INFORMATION FOR SEQ ID NO:93 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:93: 

Val Thr Thr Pro Lys Pro Asp Lys Gly Asp Ser Asp Val Glu Lys Lys 
l 5 10 15 

(94) INFORMATION FOR SEQ ID NO:94 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear / 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:94: 

Val Thr Ala Pro Arg Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(95) INFORMATION FOR SEQ ID NO:95 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:95: 

Val Thr Ala Pro Lys Pro Gly Lys Gly Thr Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(96) INFORMATION FOR SEQ ID NO:96 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:96: 

Val Thr Thr Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(97) INFORMATION FOR SEQ ID NO:97 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:97: 

Val Ser Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(98) INFORMATION FOR SEQ ID NO:98 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:98: 
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Val Thr-Ala Pro Arg Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 

(99) INFORMATION FOR SEQ ID NO:99 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:99: 

Val Thr Ala Pro Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 is 

(100) INFORMATION FOR SEQ ID NO:100 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:100: 

Val Thr Ala Pro Lys Pro Asp Lys Gly Val Ser Ser Ala Glu Lys Lys 
15 10 15 

(101) INFORMATION FOR SEQ ID NO:101 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

. (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:101: 

val Thr Ala Pro Lys Ser Glu Lys Gly val Ser Ser Ala Glu Lys Lys 
15 10 15 

(102) INFORMATION FOR SEQ ID NO:102 
(j) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

5 (ii) _MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:102: 

10 Phe Thr Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 

1 5 10 15 

(103) INFORMATION FOR SEQ ID NO:103 
15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:103: 


20 


25 


Leu Thr Ala Pro Lys Pro Gly Arg Gly Val Ser Ser Ala Glu Lys Lys 
15 10 15 


30 (104) INFORMATION FOR SEQ ID NO:104 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
35 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

. (ii) MOLECULE TYPE: peptide 
40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:104: 

Val Thr Ala Pro Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Arg 
1 5 10 15 

45 

(105) INFORMATION FOR SEQ ID NO:105 
(i) SEQUENCE CHARACTERISTICS: 

50 (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


55 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:105: 
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val Ser Ala Pro Lys Pro Gly Lys Glu Gly Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(106) INFORMATION FOR SEQ ID NO:106 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO:106: 

val Thr Ala Pro Lys Pro Arg Lys Gly Ala ser Ser Ala Glu Lys Lys 
15 10 15 ■ 

(107) INFORMATION FOR SEQ ID NO:107 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:107: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asn Ser Asp Ala Glu Leu Pro 
15 10 15 

(108) INFORMATION FOR SEQ ID NO:108 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:108: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asn ser Asp Glu Asp Leu Pro 
l 5 10 15 

(109) INFORMATION FOR SEQ ID NO:109 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:109: 

Val Thr Leu Ser Ser Pro Gin Arg Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(110) INFORMATION FOR SEQ ID NO:110 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:110: 

Val Thr Ala Pro Lys Ser Ser Lys Gly Gly Ser Ser Ala Glu Lys Lys 
X 5 10 15 

(111) INFORMATION FOR SEQ ID NO:111 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:111: 

Gin Thr Ser Pro Thr Pro Gly Lys Gly Ser Ser Asp Pro Glu Lys Lys 
15 10 15 

(112) INFORMATION FOR SEQ ID NO:112 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE:.peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:112: 
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Gin He Ser Leu He Pro Gly Lys Gly Ser Tyr Asp Asp Glu Lys Lys 
1.5 10 15 

(113) INFORMATION FOR SEQ ID NO:113 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:113: 

Val Thr-Ala. lieu Lys Ser Gly Lys Gly 
1 5 

(114) INFORMATION FOR SEQ ID NO:114 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:114: 

val Thr Ala Leu. Lys Ser Asp Lys Gly Ala Ser Ser Gly Glu Lys Lys 
1 5 io 15 

(115) INFORMATION FOR SEQ ID NO:115 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:115: 

Val Thr Pro Pro Ser Pro Gly Gin Gly Asp Ser Ala Ala Glu Lys Lys 
1 5 10 15 

(116) INFORMATION FOR SEQ ID NO:116 
(i) SEQUENCE CHARACTERISTICS: 


Ala Ser Ser Ala Glu Lys Lys 
10 15 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:116: 


Val Thr Pro Pro Ser Pro Gly Gin Gly Asp Ser Ala Arg Glu Lys Lys 
1 5 10 15 


. (117) INFORMATION FOR SEQ ID NO:117 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:117: 


Val Thr Val Arg Lys Pro Gly Lys Gly Asp Ser Ser Asp Glu Lys Lys 
15 10 15 

(118) INFORMATION FOR SEQ ID NO:118 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:118: 


Gin Thr Ser Val Arg Leu Gly Gin Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 15 


(119) INFORMATION FOR SEQ ID NO:119 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:119: 
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Lys Thr Ser Leu Arg Pro Trp Lys Gly Ser Ser Asp Ser Asp Lys Lys 
l 5 io is 

(120) INFORMATION FOR SEQ ID NO:120 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:120: 

Gin Thr Asp Val Thr Gin Gly Gin Gly Ser Ser Gin- Pro Glu Lys Lys 
15 10 15 

(121) INFORMATION FOR SEQ ID NO:121 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:121: 

Gin Thr Ala Val Ser Gin Gly Gin Gly Ser Ser Gin Ser Glu Lys Lys 
15 10 15 

(122) INFORMATION FOR SEQ ID NO:122 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:122: 

Leu Thr Ala Pro Arg Thr Asn Arg Gly Ser Ser Asp Ser Glu Lvs Lvs 
l 5 io 15 Y 

(123) INFORMATION FOR SEQ ID NO:123 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:123: 

Val Thr Ala Pro Ser Ser His Arg Gly Ser Ser Asp Thr Glu Lys Lys 
1 5 10 is 

(124) INFORMATION FOR SEQ ID NO:124 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:124: 

Leu Leu Ser Leu Ser Pro Leu Lys Gly Asp Ser Asp Pro Glu Lys Val 
15 10 is 

(125) INFORMATION FOR SEQ ID NO:125 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:125: 

Val Thr Ala Pro Thr Pro Asp Thr Gly Ala lie Lys Thr Glu Lys Leu 
1 5 10 15 

(126) INFORMATION FOR SEQ ID NO:126 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:126: 
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Val Thr lie Pro Thr Pro Asp Thr Gly Ala lie Lys Thr Glu Lys Leu 
15 10 15 

(127) INFORMATION FOR SEQ ID NO:127 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:127: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
1 5 10 15 

(128) INFORMATION FOR SEQ ID NO:128 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:128: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
1 - - 5 10 15 

(129) INFORMATION FOR SEQ ID NO:129 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:129: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Val He Lys Thr Glu Lys Leu 
15 io 15 

(130) INFORMATION FOR SEQ ID NO:130 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:130: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala lie Lys Thr Glu Pro Ser 
15 10 15 

(131) INFORMATION FOR SEQ ID NO:131 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:131: 

Tyr Leu Pro Pro Thr Pro Gly val lie Arg Ser Thr Ala Met Lys Leu 
1 5 10 15 


(132) INFORMATION FOR SEQ ID NO:132 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:132: 

Tyr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr Ala Met Arg Leu 

1 i • ' 5 10 15 

(133) INFORMATION FOR SEQ ID NO:133 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:133: 
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Tyr Leu Pro Pro Thr Pro Gly Leu He Arg Ser Thr Ser Met Lys Leu 
1 5 10 15 

(134) INFORMATION FOR SEQ ID NO:134 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:134: 

Tyr Leu Pro Pro Thr Pro Gly Leu He Arg Ser Thr Ser Val Lys Leu 
1 5 10 15 

(135) INFORMATION FOR SEQ ID NO:135 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:135: 

Tyr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr- Ala Glu Lys Leu 
15 10 15 

(136) INFORMATION FOR SEQ ID NO:136 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:136: 

Tyr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr Ala Gly Lys Leu 
1 5 10 15 

(137) INFORMATION FOR SEQ ID NO:137 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:137: 

Tyr Leu Pro Ala Thr Pro Gly Val Val Arg Ser Ser Ala Gly Met: Leu 
1 5 10 15 

(138) INFORMATION FOR SEQ ID NO:138 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:138: 

Ser Leu Pro Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
X s 10 is 

(139) INFORMATION FOR SEQ ID NO:139 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:139: 

Ser Leu Pro Pro Ser Pro Gly Lys val Arg Ser Thr Ala Asn Lys Leu 
1 5 10 15 

(140) INFORMATION FOR SEQ ID NO:140 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:140: 
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Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Lys Leu 
1 5 10 * 5 

(141) INFORMATION FOR SEQ ID NO:141 

(i) SEQUENCE CHARACTERISTICS: 

' (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:141: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Asp Lys Leu 
1 5 10 is 

(142) INFORMATION FOR SEQ ID NO:142 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi).SEQUENCE DESCRIPTION: SEQ ID NO:142: 

Ser Leu Pro Pro Arg Pro Gly Arg Val Arg Ser Ser Ser Glu Lys Leu 
1 - 5 10 15 

(143) INFORMATION FOR SEQ ID NO:143 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
: . - (B) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:143: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Gin Leu 
1 5 10 15 

(144) INFORMATION FOR SEQ ID NO:144 
(i) SEQUENCE CHARACTERISTICS: 


92 


EP 0 592 106 B1 


10 


20 


25 


45 


55 


(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:144: 


Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Thr Leu 
1 5 10 15 


(145) INFORMATION FOR SEQ ID NO:145 
15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:145: 


Ser Leu Pro Pro Lys Pro Gly Lys He Arg Ser Ser Thr Gly Lys Leu 
15 10 15 


30 (146) INFORMATION FOR SEQ ID NO:146 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
35 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:146: 


Ser Leu Pro Pro Lys Pro Gly Arg He Arg Ser Ser Thr Gly Lys Leu 
1*5 10 15 


(147) INFORMATION FOR SEQ ID NO:147 
(i) SEQUENCE CHARACTERISTICS: 

50 (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:147: 
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Ser Leu Pro Pro Lys Pro Gly Lys lie Arg Ser Ser Thr Gly Gin Leu 
15 10 15 

(148) INFORMATION FOR SEQ ID NO:148 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:148: 

Ser Leu Pro Pro Glu Pro Gly Lys lie Arg Ser Ser Thr Gly Arg Leu 
1 5 10 15 

(149) INFORMATION FOR SEQ ID NO:149 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:149: 

Ser Leu Ala Pro Ser Pro Gly Lys lie Arg Ser Thr Ala Glu Lys Leu 
.1 5 10 15 

(150) INFORMATION FOR SEQ ID NO:150 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino ; acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:150: 

Ser Leu Pro Pro Arg Pro Gly Lys lie Arg Ser Ser Thr Gly Asn Val 
1 5 10 15 

(151) INFORMATION FOR SEQ ID NO:151 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:151: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
1^5 xo 15 

(152) INFORMATION FOR SEQ ID NO:152 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:..16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:152: 


Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Asp Lys Leu 
15 10 15 


(153) INFORMATION FOR SEQ ID NO:153 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:153: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Asn Leu 
1 5 10 is 

(154) INFORMATION FOR SEQ ID NO:154 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:154: 
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Ser Leu Ar^ Pro Ser Pro Gly Lys Val Arg Ser Ala Val Glu Lys Leu 
15 10 15 

5 

(155) INFORMATION FOR SEQ ID NO:155 
(i) SEQUENCE CHARACTERISTICS: 

10 (A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(Ii) MOLECULE TYPE: peptide 

15 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:155: 


Ser Leu Pro Pro Arg Pro Gly Lys Arg Ser Ser Ala Glu Lys Leu 

20 1 5 10 15 


(156) INFORMATION FOR SEQ ID NO:156 
25 (j) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

30 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:156: 

35 

Ser Leu Ala Pro Ser Pro Gly Lys Val Arg Ser Thr Val Glu Arg Leu 
15 10 15 

(157) INFORMATION FOR SEQ ID NO:157 

40 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
45 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:157: 

50 

Ser Leu Ala Pro Ser Pro Asp Lys lie Arg Ser Thr Pro Asp Lys Leu 
1 5 .10 15 

55 (158) INFORMATION FOR SEQ ID NO:158 

(j) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:158: 

Ser Leu Ala Leu Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
1 5 10 .15 

(159) INFORMATION FOR SEQ ID NO:159 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:159: 

Ser Leu Pro Leu Ser Ala Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
15 10 15 

(160) INFORMATION FOR SEQ ID NO:160 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:160: 

Ser Leu Ala Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Tyr Leu 
1 5 10 15 

(161) INFORMATION FOR SEQ ID NO:161 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:161: 
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Ser Leu Pro Leu Thr Pro Gly Leu lie Arg Ser Thr Ala Glu Lys Leu 
1 5 10 IS 

(162) INFORMATION FOR SEQ ID NO:162 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:162: 

Ser Leu Pro Leu Thr Pro Arg Val lie Arg Ser Thr. Ala Glu Lys Leu 
1 5 10 ^15 

(163) INFORMATION FOR SEQ ID NO:163 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:163: 

Phe Leu His Pro Thr Pro Gly Thr Asp Ser Ser Ser Thr Glu Lys Leu 
1 5 10 is 

(164) INFORMATION FOR SEQ ID NO:164 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:164: 

Phe Leu Leu Pro Thr Pro Gly Thr Asp Ser Ser Ser Thr Glu Arg Leu 
1.5 10 is 

(165) INFORMATION FOR SEQ ID NO:165 
(i) SEQUENCE CHARACTERISTICS: 
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10 


15 


25 


30 


40 


45 


55 


(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:165: 


Phe Leu His Pro Thr Arg Val Thr Asp Ser Ser Ser Thr Glu Lys Leu 
1 5 10 15 


(166) INFORMATION FOR SEQ ID NO:166 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
20 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:166: 


Leu Leu Pro Pro Thr Pro Gly Thr Asn Ser Ser Ser Asn Asp Lys Leu 
1 5 10 15 


(167) INFORMATION FOR SEQ ID NO:167 
(i) SEQUENCE CHARACTERISTICS: 


35 (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:167: 


Val Leu Pro Leu Ser Pro His Arg lie Arg Ser Glu Ser Glu Asn Leu 
1 5 10 15 


(168) INFORMATION FOR SEQ ID NO:168 
50 (j) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:168: 
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Ser Leu Ala Pro Ser Pro Ala Lys Phe Arg Ser Thr Ala Glu Arg Asp 
1 5 10 15 

(169) INFORMATION FOR SEQ ID NO:169 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:169: 

Val Thr Ala Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Glu Lys Lys 
15 10 15 

(170) INFORMATION FOR SEQ ID NO:170 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:170: 

Val Thr Ala Pro Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(171) INFORMATION FOR SEQ ID NO:171 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:171: 

Val Thr Gly Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Glu Lys Lys 
1 5 10 15. 

(172) INFORMATION FOR SEQ ID NO:172 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:172: 

Val Thr Gly Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Asp Lys Lys 

1.5 10 15 


(173) INFORMATION FOR SEQ ID NO:173 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:173: 

Val Thr Gly Pro Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Lys Lys 
1 - - 5 10 15 

(174) INFORMATION FOR SEQ ID NO: 174 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:174: 

Val Thr Gly Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Xaa Lys Lys 
1 5 10 is 

(175) INFORMATION FOR SEQ ID NO:175 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:175: 
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Val .Thr Ala Pro Arg Pro Gly Arg lie Arg Ser Glu Ser Glu Arg Lys 
l 5 10 15 

5 (176) INFORMATION FOR SEQ ID NO:176 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
10 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

. (ii) MOLECULE TYPE: peptide 

is (xi) SEQUENCE DESCRIPTION: SEQ ID NO:176: 


val Thr Gly Pro Ser Arg Gly Arg lie Arg Ser Asp Pro Glu Lys Lys 
15 10 15 


20 


(177) INFORMATION FOR SEQ ID NO:177 
(i) SEQUENCE CHARACTERISTICS: 

25 (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:177: 


Val Thr Val Pro Arg Pro Ser Arg lie Arg Ser Glu Ser Glu Arg Lys 
1 5 10 15 


(178) INFORMATION FOR SEQ ID NO:178 
40 (j) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1 78: 

Val Thr Ala Pro Gly Pro Gly Arg lie Arg Ser Glu Ser Glu Arg Lys 
15 10 15 

(179) INFORMATION FOR SEQ ID NO:179 
(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 16 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:179: 

Gin Thr Ser Val Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Arg Lys 
1 5 10 15 

(180) INFORMATION FOR SEQ ID NO:180 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:180: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp- Pro Glu Arg Lys 
15 10 15 

(181) INFORMATION FOR SEQ ID NO:181 . 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:181: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Lys 
15 10 15 

(182) INFORMATION FOR SEQ ID NO:182 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:182: 

Gin Thr Ser Val Arg Pro Gly Lys val Arg Ser Glu Pro Glu Lys Lys 
1 5 10 is 
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(183) INFORMATION FOR SEQ ID NO:183 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:183: 


Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Pro Asp Lys Lys 
l 5 10 15 


(184) INFORMATION FOR SEQ ID NO:184 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

25 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:184: 


Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ala Glu Pro Glu Lys Lys 
1 5 10 .15 


(185) INFORMATION FOR SEQ ID NO:185 
35 (j) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

40 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:185: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asx Pro Glx Lys Lys 
1 5 10 .15 

(186) INFORMATION FOR SEQ ID NO:186 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
55 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:186: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asx Lys Lys 
1 5 10 * 15 

(187) INFORMATION FOR SEQ ID NO:187 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:187: 

Gin THr Ser Val Arg Pro Gly Gin Val Arg Ser Asp Pro Glu Arg Lys 
1 5 10 15 

(188) INFORMATION FOR SEQ ID NO:188 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:188: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser His Pro Glu Lys Lys 
1 ~ 5 10 15 

(189) INFORMATION FOR'SEQ ID.NO:189 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:189: 

Gin Thr Ser Val Arg Pro Gly Asn Val Arg Ser Asp Pro Asp Lys Lys 
15 10 15 
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(190) INFORMATION FOR SEQ ID NO:190 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:190: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Thr 
1 5 10 15 

(191) INFORMATION FOR SEQ ID NO:191 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:191: 

Gin Thr Ser Val Arg Pro Gly Thr Val Arg Ser Glu Pro Glu Lys Lys 
1 5 10 15 

(192) INFORMATION FOR SEQ ID NO:192 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:192: 

Gin Thr Ser Val Arg Pro Glu Lys Val Arg Ser Glu Pro Asp Lys Lys 
1 5 10 15 

(193) INFORMATION FOR SEQ ID NO:193 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:193: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser 
1 5 10 

(194) INFORMATION FOR SEQ ID NO:194 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:194: 

Gin Thr Ser Val Arg Pro Gly Glu Val Arg Ser Glu Pro Asp Lys Lys 
l .5 10 15 

(195) INFORMATION FOR SEQ ID NO:195 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:195: 

Gin Thr Ser Val Arg Pro Gly Asx Val Arg Ser Asx Pro Glx Arg Lys 
15 10 15 

(196) INFORMATION FOR SEQ ID NO:196 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:196: 

Gin Thr Ser Val Ser Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Lys 
15 10 15 

(197) INFORMATION FOR SEQ ID NO:197 
(j) SEQUENCE CHARACTERISTICS: 


Glu Ser Asp Lys Lys 
15 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:197: 

Gin Thr Ser Val Arg Pro Gly Lys Val Asn Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(198) INFORMATION FOR SEQ ID NO:198 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:198: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asp Thr Lys 
l 5 10 15 

(199) INFORMATION FOR SEQ ID NO:199 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:199: 

Gin Thr Ser Val Arg Pro Lys Lys Val Arg Ser Asp Pro Glx Lys Lys 

15 10 15 

(200) INFORMATION FOR SEQ ID NO:200 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:200: 
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Gin Thr Ser Val Arg Pro Lys Lys Val Arg Phe Asp Pro Glu I*ys Lys 
1 5 10 15 

(201 ) INFORMATION FOR SEQ ID NO:201 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:201 : 

Gin Thr Ser Val Arg Ser Gly Lys Val Arg Ser Glu Pro Glu Thr Lys 
15 10 15 

(202) INFORMATION FOR SEQ ID NO:202 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:202:^ 

Val Thr Asn Leu Arg Pro Gly Lys Val Arg Ser Asp Ala Glu Lys Lys 
15 10 15 

(203) INFORMATION FOR SEQ ID NO:203 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:203: 

Val Thr Asp Leu Arg Pro Gly Lys Val Arg Ser Asp Ala Glu Lys Lys 
1 - - 5 10 15 

(204) INFORMATION FOR SEQ ID N 0:204 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:204: 

Gin Thr Ser Val Ser Pro Gly Asn lie Arg Ser Glu Ser Asp Lys Lys 
15 10 15 

(205) INFORMATION FOR SEQ ID NO:205 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:205: 

Lys Thr Ser Val Thr Pro Gly Lys Phe Arg Ser Glu Pro Glu Lys Lys 
1 5 10 15 

(206) INFORMATION FOR SEQ ID NO:206 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino.acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:206: 

Val Thr Leu Leu Pro Pro Gly Arg Val Arg Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(207) INFORMATION FOR SEQ ID NO:207 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

- (ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:207: 
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val Thr Leu Leu Pro Pro Gly Glu Val Arg Ser Asp Ala Glu Lys Lys 
1 5 10 15 


(208) INFORMATION FOR SEQ ID NO:208 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:208: 

Val Thr Leu Pro Pro Pro Gly Glx Val Arg Ser Asp Ala Glu Arg Lys 
1 5 10 15 

(209) INFORMATION FOR SEQ ID NO:209 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:209: 

Val Thr Leu Pro Pro Pro Gly Glx Val Arg Ser Asx Ala Glx Asn Lys 
1 5 10 15 

(210) INFORMATION FOR SEQ ID NO:210 

(i) SEQUENCE CHARACTERISTICS: 

_(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:210: 


Val Thr Leu Pro Pro Pro Gin Gin Val Arg Ser Asp Ala Glu Lys Lys 
15 10 15 


(211) INFORMATION FOR SEQ ID NO:211 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:211: 

val Thr Leu Pro Pro Pro Gly Gin Val Thr Ser Asp Ala Glu Lys Lys 
15 10 15 

(212) INFORMATION FOR SEQ ID NO:212 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:212: 

Val Thr Leu Pro Pro Ala Gly Gin Val Arg Ser Asp Ala Glu Lys Arg 
1 5 10 15 

(213) INFORMATION FOR SEQ ID NO:213 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:213: 

Ala Leu Ser Pro Ser Ser Gly Gin Ser Ser Ser Ala Ser Glu Arg Leu 
1 .5 10 15 

(214) INFORMATION FOR SEQ ID NO:214 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:214: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Ar^Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 

(215) INFORMATION FOR SEQ ID NO:215 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:215: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
1 5 10 is 

Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 


(216) INFORMATION FOR SEQ ID NO:216 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:216: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Thr Gly Ala Pro Gly Lys Ala 
15 10 15 

Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 

(217) INFORMATION FOR SEQ ID NO:217 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:217: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 

..1. 5 10 15 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

(218) INFORMATION FOR SEQ ID NO:218 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:218: 

Glu Lys Met Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 ' 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

(219) INFORMATION FOR SEQ ID NO:219 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:219: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 


Ser Lys Gly Thr Ser Gin Arg Ala Glu Ser 
20 25 


(220) INFORMATION FOR SEQ ID NO:220 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
, (B) TYPE: amino acid 
(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:220: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
.1 5 10 15 


Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 


(221) INFORMATION FOR SEQ ID NO:221 
15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:221: 


Glu Lys Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 


(222) INFORMATION FOR SEQ ID NO:222 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
40 \C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:222: 


Glu Asn Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(223) INFORMATION FOR SEQ ID NO:223 
(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:223: 

Glu Lys Val Gly Gly Leu Gin Ser Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lya Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(224) INFORMATION FOR SEQ ID NO:224 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:224: 

Glu Lys Val Gly Gly Leu Gin Ser Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Ser 
20 25 

(225) INFORMATION FOR SEQ ID NO:225 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:225: 

Glu Lys val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 is 

Ser Lys Gly lie Ser Gin Arg Ala Glu Arg 
20 25 

(226) INFORMATION FOR SEQ ID NO:226 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
. (xi) SEQUENCE DESCRIPTION: SEQ ID NO:226: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ser 

. 1~ 5 10 15 


Ala Lys Gly Asx Ser Glx Arg Ala Gin Ser 
20 25 

(227) INFORMATION FOR SEQ ID NO:227 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:227: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
15 io 15 


Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

(228) INFORMATION FOR SEQ ID NO:228 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:228: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
1 5 .10 15 


Ser Lys Gly Ser Ser Gin Arg Ala Glu Ser 
20 25 


(229) INFORMATION FOR SEQ ID NO:229 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:229: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Arg Lys Ala 

1. . 5 10 15 


Ser Lya Gly Asn Ser Gin Arg Ala Glu Ser 
2b 25 


(230) INFORMATION FOR SEQ ID NO:230 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:230: 

Glu Lys Met Gly Asn Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Asn Ser Gin Arg Pro Asp Ser 
20 25 

(231 ) INFORMATION FOR SEQ ID NO:231 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:231: 


Glu Lys Val Gly Gly Leu Lys. Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 
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(232) INFORMATION FOR SEQ ID NO:232 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:232: 

Glu Lys val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 

20 25 

(233) INFORMATION FOR SEQ ID NO:233 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:233: 

Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Arg Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 

20 -25 

(234) INFORMATION FOR SEQ ID NO:234 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:234: 
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Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15^ 


Ser Lys Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(235) INFORMATION FOR SEQ ID NO:235 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:235: 


Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(236) INFORMATION FOR SEQ ID NO:236 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:236: 


Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Asp Lys Asp 

1 5 .10 15 


Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(237) INFORMATION FOR SEQ ID NO:237 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:237: 


Glu Lys Val Gly Gly Leu Thr Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Gly Arg Arg Ser Glu Thr 
20 25 


(238) INFORMATION FOR SEQ ID NO:238 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:238: 


Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Asp Arg Arg Ser Glu Thr 
20 25 


(239) INFORMATION FOR SEQ ID NO:239 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:239: 


Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Asp Lys Arg Ser Glu Thr 
20 25 

(240) INFORMATION FOR SEQ ID NO:240 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:240: 

Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(241) INFORMATION FOR SEQ ID NO:241 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:241: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lya Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(242) INFORMATION FOR SEQ ID NO:242 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:242: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly 
1 5 10 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(243) INFORMATION FOR SEQ ID NO:243 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 


Thr Pro Glu Lys Asp 
15 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:243: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
1 5 10 15 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(244) INFORMATION FOR SEQ ID NO:244 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:244: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 IS 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(245) INFORMATION FOR SEQ ID NO:245 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:245: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 is 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(246) INFORMATION FOR SEQ ID NO:246 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:246: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Glu Lys Asp 
1 5 10 15 


Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 


(247) INFORMATION FOR SEQ ID NO:247 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:247: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(248) INFORMATION FOR SEQ ID NO:248 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:248: 


Asp Lys Met Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 io 15 


Ser Lys Gly Asn Ala Lys Gin Ser Glu Thr 
20 25 

(249) INFORMATION FOR SEQ ID NO:249 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:249: 


Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Asp Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 


(250) INFORMATION FOR SEQ ID NO:250 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:250: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Glu Lys Ser Glu Thr 
20 25 

(251) INFORMATION FOR SEQ ID NO:251 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:251: 


Glu Gin Val Gly Asp Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 
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(252) INFORMATION FOR SEQ ID NO:252 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:252: 

Glu Asn Val Gly Asp Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
1*5 10 15 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(253) INFORMATION FOR SEQ ID NO:253 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:253: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Asp Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(254) INFORMATION FOR SEQ ID NO:254 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:254: 
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Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 is 


Ser Lys Gly Asn Ala Lys Lys Ser Gly Thr 
20 ~ 25 


(255) INFORMATION FOR SEQ ID NO:255 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:255: 


Asp Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 • 5 10 15 


Thr Lys Gly Asn Pro Lys Arg Ser Glu Thr 
20 25 


(256) INFORMATION FOR SEQ ID NO:256 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:256: 


Asp Gin Val Gly Gly Leu Gin Pro Gly Gin Gly Thr Pro Glu Lys Asn 
1 5 10 15 


Thr Lys Gly Asn Pro Lys Arg Ser Asp Thr 
20 25 


(257) INFORMATION FOR SEQ ID NO:257 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:257: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Glu Lys Asp 
1 5 10 is 

lie Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(258) INFORMATION FOR SEQ ID NO:258 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:258: 


Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Arg Thr Pro Glu Lys Asp 
15 10 15 


Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(259) INFORMATION FOR SEQ ID NO:259 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:259: 


Asp Lys Val Gly Gly Leu Lys Leu Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Lys Gly Asn Ala Lys Lys ser Glu Thr 
20 25 

(260) INFORMATION FOR SEQ ID NO:260 
(i) SEQUENCE CHARACTERISTICS: 

- (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:260: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Asn Thr Ser Glu Thr 
20 25 

(261 ) INFORMATION FOR SEQ ID NO:261 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:261: 

Glu His Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Gly Arg Ser Glu Thr 
20 25 

(262) INFORMATION FOR SEQ ID NO:262 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:262: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Asn Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Thr Thr Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(263) INFORMATION FOR SEQ ID NO:263 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:263: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 
1 5 10 is 

Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 

(264) INFORMATION FOR SEQ ID NO:264 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:264: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 
1 5 10 15 

Ser Lys Gly Asp Ser Lys Arg Pro Glu Thr 
20 25 

(265) INFORMATION FOR SEQ ID NO:265 

(i) SEQUENCE CHARACTERISTICS: 

- (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear ' 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:265: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Glu 
15 10 15 

Ser Lye Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 

(266) INFORMATION FOR SEQ ID NO:266 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:266: 


Glu Lys Asp Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 .10 15 


Ser Lys Gly Asp Ser Lys Arg Val Glu Met 

20 25 
(267) INFORMATION FOR SEQ ID NO:267 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:267: 


Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 
1 5 10 is 


Thr Thr Gly Asp Ala Gin Arg Ser Glu Thr 
20 25 

(268) INFORMATION FOR SEQ ID NO:268 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:268: 


Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 
15 10 15 


Thr Thr Gly Asn Ala Lys Gly ser Glu Thr 
20 25 


(269) INFORMATION FOR SEQ ID NO:269 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:269: 


Glu Lys Val Gly Gly Ser Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Thr Ser Glu Thr 
20 25 

(270) INFORMATION FOR SEQ ID NO:270 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
25 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:270: 


Ser Asp Gin Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 

15 10 15 

Thr Lys Gly Asn Ala Arg Arg Ser Glu Ser 
20 25 

(271 ) INFORMATION FOR SEQ ID NO:271 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
45 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:271: 

Glu Lys He Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 

1 5 10 15 

Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 
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(272) INFORMATION FOR SEQ ID NO:272 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:272: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
15 10 15 

Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(273) INFORMATION FOR SEQ ID NO:273 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:273: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
1 5 10 15 

Phe Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(274) INFORMATION FOR SEQ ID NO:274 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:274: 
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Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
1 5 10 15 

Met Lys Glu Asn Ala Lys Arg Ser Glu Thr 
20 25 


(275) INFORMATION FOR SEQ ID NO:275 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:275: 


Glu Asn Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
1 5 10 15 

Lys Xaa Glu Asn Ala Lys Arg Pro Glu Thr 
20 25 


(276) INFORMATION FOR SEQ ID NO:276 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:276: 


Glu Lys Leu Gly Gly Leu Gin Pro Gly Asn Gly Asp Leu Gly Lys Pro 
1 5 .10 15 

Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(277) INFORMATION FOR SEQ ID NO:277 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:277: 


Glu Lys Leu Gly Pro Leu Gin Leu Gly Lys Gly Asp Pro Gly Lys Pro 
5 1 5 10 15 

Ser Lya Asp Asp Ala Lys Arg Ser Glu Thr 
20 25 

(278) INFORMATION FOR SEQ ID NO:278 

(i) SEQUENCE CHARACTERISTICS: 

15 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:278: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Pro 

25 1 5 10 15 

Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 
20 25 

30 

(279) INFORMATION FOR SEQ ID NO:279 

(i) SEQUENCE CHARACTERISTICS: 

35 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:279: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Ala 

45 1 . 5 10 15 

Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 
20 25 

50 

(280) INFORMATION FOR SEQ ID NO:280 
(i) SEQUENCE CHARACTERISTICS: 

55 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION:. SEQ ID NO:280: 

Glu Gin Val Gly Gly Leu Lys Ala Arg Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Thr Thr Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(281 ) INFORMATION FOR SEQ ID NO:281 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:281: 

Glu Met Val Gly Val Leu Glu Pro Gly Lys Gly Thr Pro Glu Lys Arg 
1 5 10 15 * 

Gin Glu Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(282) INFORMATION FOR SEQ ID NO:282 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:282: 

Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly Ser Pro Gly Lys Asp 
15 10 is 

Ser Lys Asp Asp Ser Gin Lys Thr Glu Thr 
20 25 

(283) INFORMATION FOR SEQ ID NO:283 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:283: 

Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly Ser Pro Gly Lys Asp 
15 10 15 

Ser Lys Asp Asp Ser Gin Lys Thr Glu Arg 
20 25 

(284) INFORMATION FOR SEQ ID NO:284 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:284: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Glu 
1 5 10 15 

Asp Lys Gly Thr Ser Ala Arg Asn Asp Thr 
20 25 

(285) INFORMATION FOR SEQ ID NO:285 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:285: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Asp 
.1 5 10 15 

Asp Lys Gly Thr Ser Ala Lys Asn Glu Thr 
20 25 

(286) INFORMATION FOR SEQ ID NO:286 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:286: 


Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Asp 
1 5 10 15 

Asp Lys Gly Thr Ser Ala Lys Asn Glu Met 
20 25 

(287) INFORMATION FOR SEQ ID NO:287 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:287: 

Gin Gin Lys Pro Glu Leu Lys Pro Gly Lys Gly Ser Pro Gly Gin Glu 

1 \ 5 . 10 , is 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 

(288) INFORMATION FOR SEQ ID NO:288 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:288: 


Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 ~ 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(289) INFORMATION FOR SEQ ID NO:289 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:289: 

Glu Gin Gin Pro Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(290) INFORMATION FOR SEQ ID NO:290 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide r 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:290: 


Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 io 15 

Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 
20 25 


(291) INFORMATION FOR SEQ ID NO:291 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:291: 


Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Gin 
15 10 is 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 
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(292) INFORMATION FOR SEQ ID NO:292 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:292: 


Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1 5 10 15 


Lys Lya Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 


(293) INFORMATION FOR SEQ ID NO:293 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:293: 


Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu ser 
20 25 


(294) INFORMATION FOR SEQ ID NO:294 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:294: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 
20 25 


(295) INFORMATION FOR SEQ ID NO:295 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECU LE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:295: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Phe Glu Ser 
20 25 

(296) INFORMATION FOR SEQ ID NO:296 
; (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid . 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:296: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1 5 io 15 

Lys Gin Gly Lys Ser Ser Thr Phe Glu Ser 

20 . 25 

(297) INFORMATION FOR SEQ ID NO:297 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:297: 


Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Glu 
1 5 10 15 


Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(298) INFORMATION FOR SEQ ID NO:298 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:298: 


Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
1 5 10 15 


Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(299) INFORMATION FOR SEQ ID NO:299 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:299: 


Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1 5 io 15 


Lys Lys Ser Asn Ser Ser Thr Ser Glu Ser 
20 25 

(300) INFORMATION FOR SEQ ID NO:300 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:300: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Glu 
1 5 10 is 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(301) INFORMATION FOR SEQ ID NO:301 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:301: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 

(302) INFORMATION FOR SEQ ID NO:302 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:302: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Val Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 

20 .25 

(303) INFORMATION FOR SEQ ID NO:303 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:303: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(304) INFORMATION FOR SEQ ID NO:304 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:304: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 

1 5 10 15. 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(305) INFORMATION FOR SEQ ID NO:305 
. (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:305: 

Glu Gin Gin Pro Glu Ala Lys Pro Gly Lys Gly Thr His Gly Lys Gin 

1.5 10 is " 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 

(306) INFORMATION FOR SEQ ID NO:306 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:306: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Glu 
15 10 15 


Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 

20 . 25 


(307) INFORMATION FOR SEQ ID NO:307 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:307: 


Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Gly 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(308) INFORMATION FOR SEQ ID NO:308 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:308: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Gin Glu 
l 5 io 15 


Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 


(309) INFORMATION FOR SEQ ID NO:309 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:309: 


Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 


Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 


(310) INFORMATION FOR SEQ ID NO:310 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

. (ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE/DESCRIPTION: SEQ ID NO:310: 


Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lya Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(311) INFORMATION FOR SEQ ID NO:311 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:311: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 
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(312) INFORMATION FOR SEQ ID NO:312 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:312: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(313) INFORMATION FOR SEQ ID NO:313 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:313: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 .10 15 

Asn Lya Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(314) INFORMATION FOR SEQ ID NO:314 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:314: 
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Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 io 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 


(315) INFORMATION FOR SEQ ID NO:315 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
. (B) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:315: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Asn Lys Gly Thr Ser Ser Thr Ser Glu' Ser 
20 25 

(316) INFORMATION FOR SEQ ID NO:316 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:316: 


Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 
20 25 

(317) INFORMATION FOR SEQ ID NO:317 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:317: 

His Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 

l 5 10 15 


Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 


(318) INFORMATION FOR SEQ ID NO:318 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:318: 


Glu Gin Gin Val Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 


(319) INFORMATION FOR SEQ ID NO:319 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:319: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Gin Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(320) INFORMATION FOR SEQ ID NO:320 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:320: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Asp 
l 5 • io * 15 

Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(321) INFORMATION FOR SEQ ID NO:321 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: a.mino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:321: 

Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ser 

20 . 25 

(322) INFORMATION FOR SEQ ID NO:322 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:322: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin. 
1 5 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(323) INFORMATION FOR SEQ ID NO:323 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 


150 


EP 0 592 106 B1 


(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:323: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
l 5 io is 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 


(324) INFORMATION FOR SEQ ID NO:324 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:324: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 


Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 
20 25 


(325) INFORMATION FOR SEQ ID NO:325 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:325: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser Pro Gly Gin Gin 
15 10 15 


Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 


(326) INFORMATION FOR SEQ ID NO:326 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

5 (C) TOPOLOGY: iinear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:326: 

10 

Gin His Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 ~ 15 

15 

Lys Lys Asn Lys Ser Ser Thr Ser Glu Ser 
20 25 

20 (327) INFORMATION. FOR SEQ ID.NO:327 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
25 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:327: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pto Gly Gin Gin 
15 10 15 

35 

Asn Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 


40 (328) INFORMATION FOR SEQ ID NO:328 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
45 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:328: 


Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly lie Pro Gly Gin Glu 
15 10 15 

55 

Lys Lya Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 
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(329) INFORMATION FOR SEQ ID NO:329 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:329: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 io 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

(330) INFORMATION FOR SEQ ID NO:330 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:330: 

Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

(331) INFORMATION FOR SEQ ID NO:331 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:331: 
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Gin Gin Gin Thr Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

(332) INFORMATION FOR SEQ ID NO:332 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:332: 


Glu Gin Gin Ala Glu Leu Arg Thr Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 


Arg Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 


(333) INFORMATION FOR SEQ ID NO:333 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

"(xi) SEQUENCE DESCRIPTION: SEQ ID NO:333: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 

Lys Lys Asp Lys Ser Ser Thr Phe Glu Ser 
20 25 

(334) INFORMATION FOR SEQ ID NO:334 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:334: 


Glu Gin Gin Ala Glu Leu Arg Pro Gly Thr Gly Ala Pro Gly Gin Glu 
l 5 10 15 


Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(335) INFORMATION FOR SEQ ID NO:335 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:335: 

Gin Gin Gin Pro Glu Val Arg Pro Gly Lys Gly Thr His Ala Lys Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(336) INFORMATION FOR SEQ ID NO:336 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:336: 


Gin Gin Gin Pro Glu Val Arg Pro Gly Lys Asp Thr His Ala Lys Gin 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 


(337) INFORMATION FOR SEQ ID NO:337 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:337: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Glu Gin Glu 
1 5 10 15 

Lys Lya Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(338) INFORMATION FOR SEQ ID NO:338 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:338: 

Glu Gin Gin Thr Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ala 
20 25 

(339) INFORMATION FOR SEQ ID NO:339 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:339: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
15 10 15 

Lys Lys Ser Lys Pro Ser Thr Ser Glu Ser 
20 25 

(340) INFORMATION FOR SEQ ID NO:340 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:340: 

Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 5 10 15 

Lys Lys Ser Lys Pro Ser Thr Ser Glu Ser 
20 25 

(341) INFORMATION FOR SEQ ID NO:341 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:341 : 

Girt Gin Arg Ala Glu Leu Lys Pro Gly Lys Asp Thr Pro Gly Arg Glu 
1 5 10 is 

Lys Lys Asn Lys Pro Ser Thr Ser Glu Ser 
20 25 

(342) INFORMATION FOR SEQ ID NO:342 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:342: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 5 10 is 

Lys Lys Ser Thr Ser Ser Thr Ser Glu Ser 
20 25 

(343) INFORMATION FOR SEQ ID NO:343 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:343: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 


Lys Lys Ser Thr Ser Ser Thr Ser Asp Ser 
20 25 


(344) INFORMATION FOR SEQ ID NO:344 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:344: 


Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro lie Gin Gin 
15 10 15 


Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 


(345) INFORMATION FOR SEQ ID NO:345 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:345: 


Gin Gin Gin Ala Glu Phe Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
15 10 15 

His Arg Ser Lys Pro Ser Thr Ser Glu Ser 
20 25 

(346) INFORMATION FOR SEQ ID NO:346 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to the development of prediction rules that can.be used to accurately model the 
variable regions (V-regions) of antibodies. The development of these rules and their application in the predictive mo- 
lecular restructuring of the surfaces of variable domains of non-human monoclonal antibodies enables changing of the 
surface, i.e., resurfacing, of these monoclonal antibody V-regions to replicate the surface characteristics found on 
human antibody V-regions. This method of resurfacing non-human monoclonal antibody V-regions to resemble human 

10 antibody V-regions is expected to permit the production of functional altered antibodies, which retain the binding pa- 
rameters of the original non-human monoclonal antibody, with improved therapeutic efficacy in patients due to the 
presentation of a human surface on the V-region. 

BACKGROUND OF THE INVENTION 

15 

General Background of Antibodies 

[0002] Murine monoclonal antibodies are widely used as diagnostic and therapeutic agents in the treatment of human 
disease. Mice can be readily immunized with foreign antigens to produce a broad spectrum of high affinity antibodies. 

20 Invariably, the introduction of murine or other rodent antibodies into humans results in the production of a human anti- 
mouse antibody (HAMA) response due to the presentation of a foreign protein in the body. The production of HAMA 
in patients can result from the introduction of foreign antibody in a single dose or from extended use in therapy, for 
example, for the treatment of cancer. Extended use of murine antibody is generally limited to a term of days or weeks 
in patients before concerns of anaphylaxis arise. Moreover, once HAMA has developed in a patient, future use of 

25 murine antibodies for diagnostic or therapeutic purposes is often precluded for the same reasons. 

[0003] Beyond ethical considerations, attempts to produce human monoclonal antibodies have not been highly suc- 
cessful for a number of reasons. The production in vitro of human monoclonals rarely results in high affinity antibodies. 
in vitro cultures of human lymphocytes yield a restricted range of antibody responses relative to the broad spectrum 
of reactive antibodies produced in vivo through direct immunization of mice. Additionally, in humans, immune tolerance 

30 prevents the successful generation of antibodies to self-antigens. All of these factors have contributed to the search 
for ways to modify the structures of murine monoclonal antibodies to improve their use in patients. Many investigators 
have attempted to alter, reshape or humanize murine monoclonal antibodies in an effort to improve the therapeutic 
application of these molecules in patients. 

35 Strategies of Antibody Humanization 

[0004] The earliest reports of the controlled rearrangement of antibody domains to create novel proteins was dem- 
onstrated using rabbit and human antibodies as described by Bobrzecka, K. et al. (Bobrzecka, K., Konieczny, L, Laidler, 
P. and Rybarska, J. (1980), Immunology Letters 2, pp. 151-155) and by Konieczny et al. (Konieczny, L, Bobrzecka, 
40 K., Laidler, P. and Rybarska, J. (1981 ), Haematologia 14 (I), pp. 95-99). In those reports, the protein subunits of anti- 
bodies, rabbit Fab fragments and human Fc fragments, were joined through protein disulfide bonds to form new, artificial 
protein molecules or chimeric antibodies. 

[0005] Recombinant DNA technology was used to construct gene fusions between DNA sequences encoding mouse 
antibody variable light and heavy chain domains and human antibody light chain (LC) and heavy chain (HC) constant 
45 domains to permit expression of the first recombinant "near-human" antibody (chimeric antibody) product (Morrison, 
S.L., Johnson, M.J., Herzenberg, LA. and Oi, V.T. (1984), Proc. Natl. Acad. Sci. U.S.A. 81, pp. 6851-6855). 
[0006] The kinetics and immune response in man to chimeric antibodies has been examined (LoBuglio, A.F., Wheeler, 
R.H., Trang, J., Haynes, A., Rogers, K., Harvey, E.B., Sun, L. f Ghrayeb, J. and Khazaeli, M.B. (1989), Proc. Natl. Acad. 
Sci. 86, pp. 4220^224). 

50 [0007] Chimeric antibodies contain a large number of non-human amino acid sequences and are immunogenic in 
man. The result is the production of human anti-chimera antibodies (HACA) in patients. HACA is directed against the 
murine V-region and can also be directed against the novel V-region/C-region (constant region) junctions present in 
recombinant chimeric antibodies. 

[0008] To overcome some of the limitations presented by the immunogenicity of chimeric antibodies, the DNA se- 
55 quences encoding the antigen binding portions or complementarity determining regions (CDR's) of murine monoclonal 
antibodies have been grafted by molecular means in the DNA sequences encoding the frameworks of human antibody 
heavy and light chains (Jones, P.T., Dear, P.H., Foote, J., Neuberger, M.S. and Winter, G. (1986), Nature 321, pp. 
522-525; Riechmann, L., Clark, M., Waldmann, H. and Winter, G. (1988), Nature 332, pp. 323-327). The expressed 
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recombinant products called reshaped or humanized antibodies are comprised of the framework of a human antibody 
light or heavy chain and the antigen recognition portions, CDR's, of a murine monoclonal antibody. Several patent 
applications have been filed in this area including, for example, European Patent Application, Publication No. 0239400; 
European Patent Application, Publication Nos. 0438310A1 and 0438310A2; International Patent Publication No. WO 
5 91/09967; and International Patent Publication No. WO 90/07861 . 

[0009] However, it is questionable whether European Patent Application (EP), Publication No. 0239400 is truly en- 
abling. It is not assured in this patent that the best fit is made to assure proper presentation of the CDR loops at the 
antibody combining site. 

[0010] EP Publication Nos. 043831 0A1 and 043831 0A2 go a step beyond EP Publication No. 0239400 by protecting 
10 the importance of uniquely selected human frameworks for the human light chain (LC) and heavy chain (HC) V-regions. 
These V-region frameworks should show a high degree of sequence similarity with the frameworks of the murine 
monoclonal antibody and present the CDR's in the appropriate configuration. However, the criteria for sequence match- 
ing are no more sophisticated than simple homology searching of the antibody protein or DNA databases. 
[0011] International Patent Publication No. WO 91/09967 attempts a further variation of the method disclosed in EP 
15 Publication No. 0239400. In International Patent Publication No. WO 91/09967, homology of the donor sequences and 
the acceptor framework is not important, rather it discloses that a selected set of residues in the LC and HC are critically 
important to humanization. The ability to make changes at these positions is the basis of International Patent Publication 
No. WO 91/09967. 

[0012] International Patent Publication No. WO 90/07861 proposes four important criteria for designing humanized 
20 antibodies. 1 ) Homology between human acceptorand non-human donor sequences. 2) Use donor rather than acceptor 
amino acids where the acceptor amino acid is unusual at that position. 3) Use donor framework amino acids at positions 
adjacent to the CDR. 4) Use donor amino acids at framework positions where the sidechain atom is within 3 x 10" 10 
(3 Angstroms) of the CDR in a 3-D model. The first antibody humanized by this method retained less than 1/3 the 
affinity of the original monoclonal antibody. 
25 [0013] None of the above methods for designing a humanized antibody are predictable due to the questions that 
surround CDR framework interactions. By replacement of murine framework with human framework, there is no guar- 
antee of identical conformations for CDR's because i) the V L -V H interaction is not identical in all V-regions and ii) 
accurate prediction of the CDR-framework interactions are key to faithful reproduction of the antigen binding contacts. 
[0014] The above methods do not offer a general solution to solving the issues surrounding antibody humanization, 
30 rather the methods as outlined in each reference above involve a substantial amount of trial and error searching to 
obtain the desired affinity in the final humanized product. More importantly, there is no guarantee that corrective changes 
in framework amino acids will leave the reshaped V-regions resembling the surface character of a truly human antibody. 
Therefore, it can be argued that antibodies humanized by the above methods may be immunogenic in man. 

35 Antigenicity of Antibodies 

[0015] The antigenicity/immunogenicity of an antibody, including recombinant reshaped antibody products, intro- 
duced into humans can be viewed as a surface phenomenon. In general one can view the immune system as scanning 
the surface of a protein introduced to the body. If the F v portion of a humanized antibody 'opens-up' in the circulation 
40 then internal residues can be presented to the immune system. On the other hand, if the F v portion is stable and tightly 
packed then only the surface residues presented by the V-regions and the interface between the V L and V H regions 
will be 'scanned'. 

Surface Reshaping or Resurfacing of Antibodies 

45 

[0016] The notion of surface presentation of proteins to the immune system raises the prospect of redesigning murine 
monoclonal antibodies to resemble human antibodies by humanizing only those amino acids that are accessible at the 
surface of the V-regions of the recombinant F v . The resurfacing of murine monoclonal antibodies to reduce their im« 
munogenicity could be beneficial in maintaining the avidity of the original monoclonal antibody in the reshaped version, 
50 because the natural framework-CDR interactions are retained. The value of maintaining the integrity of the frame- 
work-CDR interactions has been illustrated as summarized below. 

[0017] In a recent research report, two different reshaped versions of the rat monoclonal antibody, Campath-9 (anti- 
human CD4), were generated (Gorman, S.D., Clark, M.R., Routledge, E.G., Cobbold, S.P. and Waldmann, H. (1991 ), 
Proc. Natl. Acad. Sci. U.S.A. 88, pp. 4181-4185). In one version, pV H NEW/C G1 , the acceptor V H framework was from 
55 the human NEW-based heavy chain, which has 47% identical residues to the Campath-9 V H . While in the second 
version, pV H KOL/C G1 , the acceptor V H framework was from the human KOL antibody, which has 72% identical residues 
to Campath-9 V H . Each reshaped antibody contained the identical V L domain from the human RE I antibody sequence. 
However, the recombinant product of pV H KOL/C G1 had an avidity for CD4 that was substantially greater than the 
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product of pV H NEW/C G1 . The authors proposed a reshaping strategy where human sequences, that are highly homol- 
ogous to the rodent antibody of interest, are transferred, by in vitro mutagenesis, into the rodent V-region to create a 
"bestfit" reshaped antibody. This strategy uses the term "bestfit" to describe the modeling process, however, there is 
no quantitative formula employed to assess "bestfit", and so in effect, the process is subjective. Additionally, there is 
5 no resurfacing concept presented in that paper. 

[0018] The concept of reducing rodent-derived antibody immunogenicity through the replacement of exposed resi- 
dues in the antibody framework regions which differ from those of human origin is discussed in a recent paper (Padlan, 
E.A. (1991), Molecular Immunology 28, pp. 489-498). In that paper, the variable domains of two antibody structures, 
KOL (human) and J539 (mouse), are examined. The crystal structures of the Fab fragments of these two antibodies 
10 have been elucidated to high resolution. The solvent accessibility of the exposed framework residues in the variable 
domains of these two antibodies were compared to a sequence database of human and murine antibody V-region 
subgroups. On the basis of his findings, Padlan proposed to reduce the antigenicity of allogeneic variable domains 
[murine V-regions], through replacement of the exposed residues in the framework regions with residues usually found 
in human antibodies. In murine sequences with the highest similarity to a given human sequence, the number of chang- 
es es necessary to "humanize" a murine V-region surface would range from 6-15 amino acid changes per V-region. This 
reference suggests how to convert one antibody surface into another but no general method is developed. Application 
of the procedure is provided by two examples, a worst-case and a best-case. 

Worst Case: 

20 

[0019] Among the representative murine kappa V L sequences examined for which its autologous V H has been se- 
quenced, S1 07V t has the most residues that need to be replaced to humanize it. S1 07V L is most similar to the'members 
of the human subgroup VKIV and JK2. The exposed or partially exposed residues that need to be replaced are those 
at positions 9, 10, 14, 1j>, 16, 17, 18, 22, 41 , 63, 80, 83, 85, 100 and 106. Murine V-region S107V H is most similar in 
25 its framework to the members of the human subgroup VHIII and JH6. The exposed or partially exposed residues in 
S107V H that need to be replaced are those at positions 3, 40, 68, 73, 75, 76, 82b and 89. A total of 23 residues need 
to be replaced to humanize the variable domains of S107. 

Best Case: 

30 

[0020] Among the murine V H sequences examined for which the autologous V L has also been sequenced, 
MOPC21 V H has the least number of residues that need to be replaced to humanize it. MOPC21 V H is most similar in 
its framework to the members of the human subgroup Hill and JH6. The exposed or partially exposed residues that 
need to be replaced are those at positions 1, 42, 74, 82a, 84, 89 and 108. MOPC21 V L is most similar in its framework 
35 to human subgroup VKIV and JK4. The exposed or partially exposed residues that need to be replaced are those at 
positions 1,9,12,15, 22, 41 , 63, 68, 83 and 85. A total of 1 7 amino acids need to be replaced to humanize the variable 
domains of MOPC21. 

[0021] Of the light chains in the Best- and Worst-Case examples cited above, S107V L required changes at 1 5 posi- 
tions and MOPC21V L required changes at 10 positions. Only seven of the changes are common to both of these light 

40 chain sequences (see underlined residues). Moreover, of the heavy chain residues that need to be replaced to humanize 
the respective V-regions, S107V H required changes at 8 positions and MOPC21V H required changes at 7 positions. 
In this instance, only one position is common to both of these heavy chain sequences (see residues in boldface). 
[0022] An analysis of S107 V-regions alone would not have led to the prediction of which residues to change in 
MOPC21 . The reason for this is that the surface residues in Padlan's analysis are only determined by reference to the 

45 crystal structure analysis of one antibody. In addition, the basis for defining the surface exposure of an amino acid at 
a particular position on that crystal structure is a continuous gradient of change, e.g., the fractional solvent accessibility 
values (Padlan, E.A. (1990), Molecular Immunology 28, pp. 489-498) were computed, where: 0 to 0.2 = completely 
buried, 0.2 to 0.4 = mostly buried, 0.4 to 0.6 = partly buried/partly exposed, 0.6 to 0.8 = mostly exposed, and 0.8 or 
above = completely exposed. By limiting the analysis of exposed surface residues to a single crystal structure and by 

50 superimposing a broad range of solvent accessibility ratios on exposed residues, such a modeling strategy could be 
expected to have a wide margin of error in its calculations. This model fails to take into account the great majority of 
structural information available in the database for other antibody crystal structures. 

SUMMARY OF THE INVENTION 

55 

[0023] Accordingly, it is an object of this invention to provide humanized rodent antibodies or fragments thereof, and 
in particular, humanized rodent monoclonal antibodies that have improved therapeutic efficacy in patients due to the 
presentation of a human surface on the V-region. This and other objects have been attained by providing a method of 
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producing paired peptides which may or may not be covalently bonded via a disulfide bond or peptide linker, and which 
comprise humanized heavy and light chains of a rodent antibody variable region, said method comprising: 

(a) generating sequence alignments, in framework positions only, from relative accessibility distributions from x- 
5 ray crystallographic structures of a pool of antibody variable region heavy and light chains to give a set of heavy 

and light chain surface exposed framework positions; 

(b) defining for a rodent antibody variable region a set of heavy and light chain surface exposed amino acid residues 
using said set of surface exposed framework positions generated in said step (a); 

(c) identifying from human antibody amino acid sequences a set of variable region heavy and light chain surface 
10 exposed amino acid residues that is most closely identical to said set of rodent surface exposed amino acid residues 

defined in said step (b), wherein said heavy and light chains from said human antibody are or are not naturally 
paired; 

(d) substituting, in the amino acid sequence of said rodent variable region, said set of heavy and light chain surface 
exposed amino acid residues defined in said step (b) with said human set of heavy and light chain surface exposed 

15 amino acid residues identified in said step (c); 

(e) constructing three-dimensional models of said variable region of said rodent antibody and of said variable 
region of said rodent antibody resulting from the substituting specified in said step (d); 

(f) comparing said three-dimensional models constructed in said step (e) and identifying any amino acid residues 
from said sets identified in said steps (b) and (c) that are close to any atom of any residue of the complementarity 

20 determining regions of said rodent variable region; 

(g) changing any residues identified in said step (f) from the human to the original rodent amino acid residue to 
thereby define a humanizing set of surface exposed amino acid residues; 

(h) replacing the set of rodent antibody variable region surface exposed amino acid residues defined in said step 
(b) with the humanizing set of surface exposed amino acid residues defined in said step (g); and 

25 (j) producing said paired peptides, 

wherein in step (a) sequence alignments are generated from a sufficient number of antibody variable region 
heavy and light chains to give a set of heavy and light chain surface exposed framework positions wherein said set is 
identical in at least about 98% of said sequence alignment positions and in that in step (f) amino acid residues from 
30 said sets identified in said steps (b) and (c) that are within 5x10- 10 m (5 Angstroms) of any atom of any residue of the 
complementarity determining regions of said variable region to be humanized are identified. 
[0024] Also provided is a method of producing a humanized rodent antibody or fragment thereof by resurfacing, said 
method comprising: 

35 (a) generating sequence alignments, in framework positions only, from relative accessibility distributions from x- 

ray crystallographic structures of a pool of antibody variable region heavy and light chains to give a set of heavy 
and light chain surface exposed framework positions; 

(b) defining for a rodent antibody or fragment thereof a set of variable region heavy and light chain surface exposed 
amino acid residues using said set of surface exposed framework positions generated in said step (a); 
40 (c) identifying from human antibody amino acid sequences a set of variable region heavy and light chain surface 

exposed amino acid residues that is most closely identical to said set of rodent surface exposed amino acid residues 
defined in said step (b), wherein said heavy and light chains from said human antibody are or are not naturally 
paired; 

(d) substituting, in the amino acid sequence of said rodent antibody or fragment thereof, said set of heavy and 
45 light chain surface exposed amino acid residues defined in said step (b) with said human set of heavy and light 

chain surface exposed amino acid residues identified in said step (c); 

(e) constructing three-dimensional models of said variable region of said rodent antibody or fragment thereof and 
of said variable region of said rodent antibody or fragment thereof resulting from the substituting specified in said 
step (d); 

50 (f) comparing said three-dimensional models constructed in said step (e) and identifying any amino acid residues 

from said sets identified in said steps (b) and (c) that are close to any atom of any residue of the complementarity 
determining regions of said rodent antibody or fragment thereof; 

(g) changing any residues identified in said step (f) from the human to the original rodent amino acid residue to 
thereby define a humanizing set of surface exposed amino acid residues; 
55 (h) replacing the set of rodent antibody surface exposed amino acid residues defined in said step (b) with the 

humanizing set of surface exposed amino acid residues defined in said step (g); and 

(i) producing said humanized antibody or fragment thereof; 
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wherein in step (a) sequence alignments are generated from a sufficient number of antibody variable region 
heavy and light chains to give a set of heavy and light chain surface exposed framework positions wherein said set is 
identical in at least about 98% of said sequence alignment positions and in that in step (0 amino acid residues from 
said sets identified in said steps (b) and (c) that are within 5x10 _10 m (5 Angstroms) of any atom of any residue of the 
5 complementarity determining regions of said rodent antibody or fragment thereof to be humanized are identified. 

[0025] In a preferred embodiment, the rodent antibody or fragment thereof is a murine antibody, and most preferably 
murine antibody N901. 

BRIEF DESCRIPTION OF THE FIGURES 

10 

[0026] 

Figure 1 shows an algorithm that can be used for constructing a three-dimenensional model of the rodent antibody 
variable region. 

15 Figure 2 is a diagram showing the approach to determine how to humanize a rodent antibody or fragment thereof 

according to the present invention. 

Figures 3A and 3B are plots of relative accessibility of amino acid residues for twelve antibody F v structures, 
mapped onto the sequence alignment of these structures. Structures Glb2 (Jeffrey, P.D., Doctor of Philosophy 
Thesis, University of Oxford, United Kingdom, 1991 ), D1 .3 (Amit, A.G., Mariuzza, R.A., Phillips, S.E.V. and Poljak, 

20 R.J. (1986), Science 233, pp. 747-753), 3D6 (Grunow, R., Jahn, S., Porstman, T., Kiessig, T., Steinkeller, H., 

Steindl, F., Mattanovich, D., Gurtler, L, Deinhardt, F., Katinger, H. and von R., B. (1988), J. Immunol. Meth. 106, 
pp. 257-265) and 36-71 (5fab) (Rose, D.R., Strong, R.K., Margolis, M.N., Gefter, M.L. and Petsko, G.A. (1990), 
Proc. Natl. Acad. Sci. U.S.A. 87, pp. 338-342) are not yet present in the Brookhaven database. The other structures 
used were: 2hfl (Sheriff, S., Silverton, E.W., Padlan, E.A., Cohen, G.H., Smith-Gill, S.J., Finzel, B.C. and Davies, 

25 D.R. (1987), Proc. Natl. Acad. Sci. U.S.A. 84, pp. 8075-8079), 3hfm (Padlan, E., Silverton, E., Sheriff, S., Cohen, 

G., Smith-Gill, S. and Davies, D. (1989), Proc. Natl. Acad. Sci. U.S.A. 86, pp. 5938-5942), 2fbj (Mainhart, C.R., 
Potter, M. and Feldmann, R.J. (1984), Mol. Immunol. 21, pp. 469-478), 3fab (Saul, F.A., Amzel, L.M. and Poljak, 
R.J. (1978), J. Biol. Chem. 253, pp. 585-597), 4fab (Herron, J., He, X., Mason, M., Voss, E. and Edmunson, A. 
(1989), Proteins: Struct., Funct., Genet. 5, pp. 271-280), 2mcp (Segal, D., Padlan, E., Cohen, G., Rudikoff, S. ( 

30 Potter, M. and Davies, D. (1974), Proc. Natl. Acad. Sci. U.S.A. 71, pp. 4298 ), 2fb4 (Marquart, M. Deisenhofer, J. 

and Huber, R. (1980), J. Mol. Biol. 141, pp. 369-391), and 1f19 (Lascombe, M. Alzari, P., Boulot, G., Salujian, P., 
Tougard, P., Berek, C, Haba, S„ Rosen, E., Nisonof, A. and Poljak, R. (1989), Proc. Natl. Acad. Sci. U.S.A. 86, 
p. 607). These structures are designated by their Brookhaven entry code. The sequence numbering used here is 
described in Figures 4A and 4B. Figure 3A graphically shows the relative accessibility for the heavy chain and 

35 Figure 3B graphically shows the relative accessibility for the light chain. 

Figures 4A and 4B show alignments of sequences generated using the three methods of humanization. Sequences 
are: 1) Original rodent N901. 2+3) KOL (Marquart, M. Deisenhofer, J. and Huber, R. (1980), J. Mol. Biol. 141, pp. 
369-391) and reshaped N901 using KOL surface. 4+5) Most homologous sequences, L(KV2F) (Klobeck, H., 
Meindl, A., Combriato, G., Solomon, A. and Zachau, H. (1 985), Nucleic Acids Res. pp. 6499-651 3) and H(G36005) 

40 (Schroeder, H. and Wang, J. (1990), Proc. Natl. Acad. Sci. U.S.A. 87), and reshaped N901 using these sequences. 

6+7) Most homologous with respect to surface residues, L(KV4B) (Klobeck, H., Bronkamp, G., Combriato, G., 
Mocikat, R., Pohelnz, H. and Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529) and H(PL0123) (Bird, J., 
Galili, N., Link, M., Sites, D. and Sklar, J. (1988), J. Exp. Med. 168, pp. 229-245), and reshaped N901 using these 
sequences. The numbering is the same as used in the antibody modelling program ABM (trademark for commercial 

45 software, Oxford Molecular Ltd., Oxford, U.K.), which is based on structural conservation and not sequence ho- 

mology as used by Padlan et al. (Kabat, E.A., Wu, T.T., Reid-Miller, M., Perry, H.M. and Gottesman, K.S. (1987), 
Sequences of Proteins of Immunological Interest. U.S. Department of Health and Human Services, Fourth Edition). 
The sequence changes which have to be introduced in order to resurface N901 with a given sequence are marked 
with bars, back-mutations as determined from F v models are marked with stars. The sequence homology of given 

50 sequences to N901 are shown in brackets after each sequence. 

Figure 5 is a stereo plot of mean antibody p-barrel, coordinates determined by iterative multiple fitting of eight 
antibody structures. Strands 7 and 8 comprise the 'take off positions for CDR H3 and are not included in the fitting 
of V L and V H regions. 

Figure 6 is a plot of RMS deviation from the mean of the eight p-sheet strands comprising the framework. The 
55 RMS was calculated from structures F19.9, 4-4-20, NEW, FBJ, KOL, HyHEL-5, HyHEL-10 and McPC603. N,Ca, 

C atoms are included in the plot. The residues used are shown in the alignment (Table 2). The most disordered 
residues are ail the residues of strand HFR4, the last residue of LFR1 , and the first and last residue of HFR2. The 
nomenclature of the strands is explained in the alignment in Table 2. LFR1 - #1 , LFR2 - #2, LFR3 - #3, LFR4 - #4, 
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HFR1 -#5, HFR2-#6,HFR3-#7, HFRS4-#8. 

Figure 7 is a flowchart of the overall modelling protocol known as CAMAL 

Figure 8 is a plot of superimposed loop backbones for models and x-ray structures discussed in Example 2. The 
loops are positioned after global framework fit. This does not represent the best local least squares fit, but shows 

5 how the loops are positioned globally onto the framework. 

Figures 9A to 9D are stereo (N,C-a,C,0) representations of crystal structures and models of D1 .3, 3671 and Gloop- 
2 variable domain and p-barrel strands described in Example 2. Crystal structures are shown with open bonds, 
model with solid bonds. The difference between the 3D6-H3 in the model and the crystal structure is due to a 5-7° 
twist in the extended 0-sheet conformation of this loop, Figure 9A: D1.3, Figure 9B: 36-71 , Figure 9C: Gloop-2, 

10 Figure 9D: 3D6. 

Figure 10 is a histogram showing the distribution of loop length for CDR H3 loops, data from Kabat et al. (Kabat, 
EA, Wu, T.T., Reid-Miller, M., Perry, H.M. and Gottesman, K.S. (1987), Sequences of Proteins of Immunological 
Interest. U.S. Department of Health and Human Services, Fourth Edition). 

15 DETAILED DESCRIPTION OF THE INVENTION 

[0027] The existence of specific, yet different, surface patches in murine and human antibodies may be the origin of 
the inherited immunogenicity of murine antibodies in humans. Statistical analysis of a database of unique human and 
murine antibody F v fragments has revealed that certain combinations of residues in exposed surface positions are 

20 specific for human and murine sequences. The combinations are not the same in human and murine F v domains. 
However, it is possible to define families of surface residues for the two species of antibodies. These families reveal 
a novel method for the "humanization" or reshaping of murine antibodies. Humanization is the modification of the 
solvent accessible surface of a non-human antibody or fragment thereof to resemble the surface of a chosen human 
antibody or fragment thereof such that the modified non-human antibody or fragment thereof exhibits lower immuno- 

25 genicity when administered to humans. Such a process applies in the present application to antibody variable regions 
but could equally well apply to any other antibody fragment. The method is considered to be generally applicable to 
humanization of rodent antibodies. 

[0028] According to the present invention, a statistical analysis is presented which is based on accessibility calculated 
for a range of antibody crystal structures. When this information is applied to an antibody sequence database, it is 
30 possible to discriminate between human and murine antibodies at the sequence level purely on the basis of their 
surface residue profiles. 

Rational Resurfacing Approach 

35 [0029] There are several key features of the resurfacing approach of the present invention. 

1) This method uses as a starting point, construction of a three-dimensional model of a rodent variable region by 
known methods; 

2) A large number (e.g., twelve) of antibody F v or Fab fragment x-ray crystal log raphic structures are analyzed to 
40 produce an unambiguous set of surface exposed amino acid residues that will be positionally identical for a majority 

(98%) of antibodies. The set is produced by identifying all those residues whose solvent accessibility is above a 
given cut-off (typically 30%), calculated using a modification of the method of Kabsch and Sander (Kabsch, W. 
and Sander, C. (1983), Biopolymers 22, pp. 2257-2637) in which explicit atomic radii are used for each atom type 
to predict sidechain positions as is described below in more detail; 
45 3) Using a complete human antibody database, the best set of human heavy and light chain surface exposed 

amino acid residues is selected on the basis of their closest identity to the set of surface amino acid residues of 
the murine antibody; 

4) In order to retain the conformational structure of the CDRs of the rodent antibody, replacement of any human 
surface exposed amino acid with the original rodent surface exposed amino acid residue is carried out whenever 
50 a surface residue is calculated from the three-dimensional model to be within 5 Angstroms of a CDR residue. 

[0030] The general resurfacing approach of the present invention is illustrated in Figure 2. The approach can be 
divided into two stages. In the first, the rodent framework (white) is retained and only the surface residues changed 
from rodent (dark grey circles) to the closest human pattern (light grey circles). This should remove the antigenicity of 
55 the rodent antibody. In the second stage, surface residues within 5x10" 10 m (5 Angstroms) of the CDRs are replaced 
with the rodent equivalents in an attempt to retain antigen binding and CDR conformation. 

[0031] The method of the present invention is applicable to whole antibodies as well as antibody fragments. Suitable 
antibody fragments that can be used can readily be determined by the skilled artisan. Examples of some suitable 
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fragments include a single chain antibody (SCA), an antibody F v fragment, Fab fragment, Fab 2 fragment, Fab' fragment, 
or other portion of an antibody comprising the binding site thereof. 

[0032] According to the present invention, an important step in the method for determining how to modify a rodent 
antibody or fragment thereof by resurfacing is to determine the conformational structure of the variable region of the 
5 rodent antibody or fragment thereof to be humanized by constructing a three-dimensional model of the rodent antibody 
variable region. This can be done by known methods such as those described, for example, in Martin et al. (Martin, A. 
C.R.; Cheetham, J.C. and Rees, A.R. (1989), Proc. Natl. Acad. Sci. U.S.A. 86, pp. 9268-9272; Methods in Enzymology 
(1991), 203, pp. 121-152) and as described in detail in Example 2. 

[0033] Martin et al. describe an algorithm which is depicted in Figure 1 . The algorithm applies to murine and human 
10 antibodies equally well. The present inventors therefore expect that, based on sequence similarity between antibodies 
of different species (Kabat, E.A. Segments of Proteins of Immunological Interest, National Institutes of Health, U.S.A. 
1991 ), the algorithm will work equally well for rat and other rodent antibodies. 

[0034] Briefly, the algorithm depicted in Figure 1 can be summarized as follows. The framework region of an antibody 
to be modelled is selected on the basis of sequence homology and constructed by a least squares fit onto the six 
15 conserved strands of the variable region p-barrel. Light and heavy chain complementarity determining regions are 
constructed using a combination of canonical structures (Chothia, C. and Lesk, A.M. (1987), J. Molec. Bio. 196, pp. 
901-917), database searching and conformational searching. Detailed descriptions of these methods are described in 
Example 2 herein and in the above two references (Martin et al. 1989 and 1991). 

[0035] According to the present invention, another three-dimensional model is also constructed. The other three- 
20 dimensional model is of the rodent antibody variable region having human antibody surface amino acid residues sub- 
stituted therein at particular rodent antibody surface residue positions. 

[0036] This other three-dimensional model is constructed by carrying out the series of steps described next. 
[0037] The first of the steps is to generate sequence alignments from relative accessibility distributions from x-ray 
crystallographic structures of a sufficient number of antibody variable region heavy and light chains to give a set of 
25 framework positions of surface exposed amino acid residues which is identical in a majority (98%) of the variable 
regions. 

[0038] As used herein, the term "framework" means the antibody variable region from which the complementarity 
determining regions have been excluded. 

[0039] "Complementarity determining regions" means those amino acid sequences corresponding to the following 
30 numbering system as defined by Kabat, E.A. (In Sequences of Immunological Interest, N.I.H., U.S.A., 1991). 



Light Chain 

L1 

residues 

24-34 


Light Chain 

L2 

residues 

50-56 


Light Chain 

L3 

residues 

89-97 


Heavy Chain 

H1 

residues 

31-358 

35 

Heavy Chain 

H2 

residues 

50-58 


Heavy Chain 

H3 

residues 

95-102 


[0040] A sufficient number of rodent antibody fragments that need to be analyzed in order to produce the set of 
framework positions of surface exposed amino acid residues can readily be determined by the skilled artisan through 
routine experimentation using a database of antibody sequences. Thus, this step can be conducted using suitable 

40 databases now in existence or later compiled. 

[0041] The x-ray crystallographic structures are used to determine relative accessibility distributions of surface ex- 
posed amino acid residues. The relative accessibility distributions identify all those residues whose solvent accessibility 
is above a given cut-off (typically 30%), calculated using a modification of the method of Kabsch and Sander (Kabsch, 
W. and Sander C. (1983), Biopolymers 22, pp. 2257-2637) in which explicit atomic radii are used for each atom type. 

45 [0042] The relative accessibility distributions determined from the x-ray crystallographic structures can then be used 
to generate sequence alignments which give a set of framework positions of surface exposed amino acid residues 
which is identical in a majority (98%) of the variable regions. 

[0043] The set of framework positions of surface exposed amino acid residues for the variable regions of murine 
antibodies is shown in Table 1, set forth in Example 1, and was produced using the sequence alignments and acces- 

50 sibility distributions shown in Figures 3A and 3B. 

[0044] Once a set of framework positions of surface exposed amino acid residues for the variable regions of the 
rodent antibodies have been generated, the surface exposed residues of the heavy and light chain pair of the rodent 
antibody, or fragment thereof, to be humanized can be identified using an alignment procedure such as that described 
in Example 1 and shown in Figures 3A and 3B. This defines a set of surface exposed amino acid residues of a heavy 

55 and light chain pair of a rodent antibody or antibody fragment to be humanized. 

[0045] Next, a complete human antibody sequence database is used to identify a set of surface exposed amino acid 
residues from a human antibody variable region that have the closest positional identity to the set of surface exposed 
amino acid residues of the variable region of the rodent antibody that is to be humanized. The set of surface exposed 
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amino acid residues from the human antibodies can be separately identified for a heavy chain and for a light chain that 
are not naturally paired and/or a set can be identified from a natural human heavy and light chain pair, that is, a pair 
originating from a single B cell or hybridoma clone. Preferably, the set is one from a natural human heavy and light 
chain pair. 

5 [0046] A humanized rodent antibody that gives the appearance of a human antibody is then predicted by substituting 
the set of surface exposed amino acid residues from the rodent antibody or fragment thereof to be humanized with the 
set of surface exposed amino acid residues from the human antibody. 

[0047] A three-dimensional model can then be constructed from the resulting, fully substituted variable region of the 
rodent antibody or fragment thereof. The three-dimensional model is constructed using the same known methods 

10 mentioned above for constructing a 3-D model of the original rodent antibody or fragment thereof. 

[0048] While the antigenicity of this fully "resurfaced" or humanized antibody should be removed, an additional factor 
to be addressed is the binding affinity or the binding strength of the resurfaced antibody. Changes in the framework of 
the variable domain introduced through resurfacing can influence the conformation of the CDR loops and therefore 
antigen binding of the antibody. According to the present invention, this problem is removed by the next step which is 

is to identify, by means of a comparison of both of the above-described three-dimensional models of the rodent antibody 
variable region, any residues from the set of surface exposed amino acid residues of the variable region heavy and 
light chain pair of the human antibody identified that are within 5 Angstroms of any atom of any residue of the rodent 
antibody or antibody fragment complementarity determining regions (CDRs). 

[0049] Any residue(s) so identified is then changed back from the human to the original rodent amino acid residue(s). 
20 [0050] The results of this method can then be applied to a particular rodent antibody by well known methods. Briefly, 
genes for the humanized variable heavy and light chain regions are constructed using standard recombinant DNA 
methods (Sambrook, J M Fritsch, E.F. and Maniatis, T. (1989), Molecular Cloning, Second Edition). For example, a PCR 
method can be used (Daugherty et al. (1991), Nucleic Acids Research 19, pp. 2471-2476). 

[0051] Variable heavy chain or variable light chain gene constructs are subcloned into appropriate expression vec- 
25 tors. Suitable expression vectors contain either a human gamma or human' kappa constant region gene, a suitable 
promoter, a sequence coding for a human immunoglobulin leader peptide (for example: met-gly-trp-ser-cys-ile-ile-leu- 
phe-leu-val-ala-thr-ala-thr (SEQ ID NO:39), Olandi et al. (1989), PNAS 86, pp. 3833-3837), and a drug selectable 
marker. 

[0052] Heavy and light chain expression plasmids can be co-transfected, for example, by electroporation into suitable 
30 cells, for example, SP2/0. cells, and selected with an appropriate drug, G418, for example. Screening for intact antibody 
can be accomplished by ELISA assay. 96-well plates are coated with, for example, goat anti-human kappa chain 
antibody, and light chains are detected with, for example, goat anti-human antibody conjugated to alkaline phosphatase. 
[0053] As another approach, light chain constructs are transfected, for example, by electroporation into suitable cells, 
for example, SP2/0 cells and selected, for example, in hygromycin. Screening for light chain expression can be ac- 
35 complished by ELISA assay. 96-well plates are coated with, for example, goat anti-human kappa chain antibody, and 
light chains are detected with, for example, goat anti-human antibody conjugated to alkaline phosphatase. 
[0054] A light chain producing line is then used as a host to electroporate in the heavy chain construct. The heavy 
chain plasmid is co-transfected with a plasmid containing the gene coding for another drug marker, for example, neo- 
mycin resistance and selected in the presence of the drug G418. Screening for intact antibody is accomplished by 
40 ELISA assay. 96-well plates are coated with, for example, goat anti-human Fc and detected with, for example, goat 
anti-human light chain conjugated to alkaline phosphatase. 

EXAMPLE 1 AND COMPARATIVE EXAMPLES 

45 [0055] The superiority of the presently claimed method for determining how to modify a rodent antibody or fragment 
thereof by resurfacing in order to produce a humanized rodent antibody will now be described by reference to the 
following example and comparative examples which are illustrative and are not meant to limit the present invention. 

A) Analysis for Murine Antibodies 

50 

[0056] In order to determine the positions which are usually accessible on the surface of the F v domain of murine 
antibodies, the accessibility was calculated for twelve Fab x-ray crystallographic structures obtained from the 
Brookhaven database (Bernstein, F., Koetzle, T M Williams, G., Meyer, E., Brice, M., Rodgers, J., Kennard, O., Shi- 
manouchi, T. and Tasumi, M. (1977), J. Mol. Biol. 112, pp. 535-542). The relative accessibility was calculated using 
55 the program MC (Pedersen, J. (1991)), which implements a modified version of the DSSP (Kabsch, W. and. Sander, 
C. (1983), Biopolymers 22, pp. 2257-2637) accessibility calculation routine in which explicit atomic radii are specified 
for every atom. A residue was defined as being surface accessible when the relative accessibility was greater than 
30%. The alignment positions of these residues were conserved in all twelve structures (98% identity). Surface acces- 
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sible framework positions constitute 40% of the F v surface area. The remaining surface accessible residues are in the 
CDRs and in the interdomain C-terminal region. Figures 3A and 3B show a sequence alignment of the twelve crystal 
structures, the average relative accessibility, and the 30% accessibility cutoff. Figure 3A shows the alignments relative 
accessibility for the twelve antibody light chains and Figure 3B shows the alignments and relative accessibility for the 
antibody heavy chains. 

[0057] The surface accessible framework positions were mapped onto a database of unique human and mouse F v 
sequences (see lists at the end of this Example): The frequency of particular residues in each of these positions is 
shown in Table 1 . Only residue frequencies higher than 5% are listed. 


10 


Table 1: 



Distribution of accessible residues in murine and human V H and V L chain sequences. All of the positions appear to 


be conserved which leads to the hyphothesis that imrriunogenecity arises from a specific combination of these 


surface residues. The sequence numbering is explained in Figures 3A and 3B. 

It) 

Light chain 


Position 

Human 

Mouse 


1 

D51E34A5S5 

D 76 Q 9 E 6 


3 

V 38 Q 24 S 24 Y 6 

V 63 Q 22 L 5 

20 

5 

T61L37 

T87 


9 

P26S26G 17 A 14 L 7 

S36A29L17P5 


15 

P 62 V 25 L 12 

L 47 P 30 V 8 A 7 


18 

R57S 18T13P6 

R38K22S13Q12T9 


46 

P94 

P82S9 

25 

47 

G89 

G 71 D 18 


51 

K 43 R 31 

K70Q13R8T5 


63 

G91 

G98 


66 

D 43 S 25 A 9 

D 38 A 26 S 26 

30 

73 

S96 

..S90I5 


76 

D43T18S16E 15 

D67S 15A5K5 


86 

P 44 A 27 S 17 T 8 

A50P11T8E7Q6 


87 

E 71 D 11 G 7 

E91 D6 


111 

K74R 12 N 6 

K93 

35 

115 

K54L40 

K 87 L 5 


116 

R 60 G 33 S 5 

R89G9 


117 

Q 50 T 37 E 6 P 6 

A 74 Q 14 P 5 R 5 


Heavy chain 

40 

Position 

Human 

Mouse 


118 

E 47 Q 46 

E59Q29D 10 


120 

Q83T7 

Q 68 K 26 


122 

V59L 15 Q 13 

Q 57 V 27 L 5 K 5 

45 

126 

G54 A23P 18 

G 36 P 30 A 29 


127 

G53E22A14D7 

E 45 G 43 S 6 


128 

L 61 V 31 F 7 

L96 


130 

K 46 Q 41 E 5 

K52Q27R17 


131 

P95 

P91 A 5 

50 

132 

G74S 16 T 7 

G82S 17 


136 

R53K23S17T7 

K66S 17 R 13 


143 

G96 

G98 


145 

T 46 S 32 N 9 I 7 

T63S19N7A5D5 

55 

160 

P84S 10 

P89H 7 


161 

G93 

G 71 E 24 


162 

K76Q 10 R8 

K50Q30N 10 H 5 


10 
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Table 1: (continued) 


Distribution of accessible residues in murine and human V H and V L chain sequences. All of the positions appear to 

be conserved which leads to the hyphothesis that immunogenecity arises from a specific combination of these 

surface residues. The sequence numbering is explained in Figures 3A and 3B. 

Heavy chain 

Position 

Human 

1 IUI 1 IGI 1 

Mouse 

183 

D 26 P 25 A 17 Q 10 T 7 

E31 P 22 D 17 A 12 Q 11 

184 

S 70 K 9 P 8 

K 42 S 37 T 6 

186 

K 53 Q 22 R 7 N 5 

K83Q7 

187 

G 66 S 21 T 5 

G62S18D10 

195 

T30D26N19K7 

T 36 K 30 N 26 D 6 

196 

S91 

S 76 A 16 

197 

K 65 I 8 T 8 R 5 

S46K34Q 11 

208 

R46T18K17D6 

T55R26K8 

209 

A50P21S13T8 

S 67 A 14 T 11 

210 

E46A18D13S9Z8V5 

E 88 D 7 

212 

T91 

T 53 S 43 ' 

222 

G 17 D 11 P10Y9VN8 

D67 A 18 


[0058] None of the entire combinations of surface residues in the human sequences are found in the murine se- 
quences and wee versa (see lists at the end of this Example). However, the residues in individual positions appear to 
be conserved (see Table 1 ). There are few residues which differ significantly between the species; these are at positions 
54 and 91 of the L chain and 168 and 216 of the H chain. Of these positions only position 216 is a non conservative 
(V to Y) mutation. Differences between human and murine antigenicities are therefore believed to arise from the com- 
binations of residues in these positions. 

[0059] In order to determine whether the mouse sequences are more distantly related to human F v sequences than 
to other mouse F v sequences, the homology was calculated using a Dayhoff mutation matrix (Dayhoff, M., Barker, W. 
and Hunt, L. (1983), Meth. Enz. 91, pp. 524-545). The homology was calculated between all the sequences in a pool 
of both human and mouse sequence patches made up of the surface accessible residues. The data was then repre- 
sented as a density map (not shown) in which the sequences are plotted against each other. The density map can be 
used to discriminate "murine surfaces" from "human surfaces". 

B) Reshaping of Antibody N901 

[0060] In order to test the resurfacing approach suggested by the above analysis, three humanization experiments 
were set up. 1) Traditional loop grafting (Verhoeyen, M.E., Saunders, J.A., Broderick, E.L., Eida, S.J. and Badley, R. 
A. (1991), Disease markers 9, pp. 3^4) onto a human F v framework of known structure (KOL). 2) Resurfacing approach 
using most similar chain. 3) Resurfacing approach using human sequences with most similar surface residues. 
[0061] The antibody used was the murine anti-N901 antibody (Griffin et al. (1983), J. Imm. 130, pp. 2947-2951). The 
anti-N901 antibody (also referred to herein as the "N901 antibody") is available commercially from Coulter Corporation 
under the name NKH-1. 

[0062] The alignment of the light chain sequences and heavy chain sequences in Figures 4A and 4B, respectively, 
show the original N901 antibody and the sequences used in each of the three approaches outlined here. 
[0063] Figures 4A and 4B show alignments of sequences generated using the three methods of humanization. Se- 
quences are: 1) Original rodent N901. 2+3) KOL (Marquart, M. Deisenhofer, J. and Huber, R. (1980), J. Mol. Biol. 141, 
pp. 369-391 ) and reshaped N901 using KOL surface. 4+5) Most homologous sequences, L(KV2F) (Klobeck, H., Meindl, 
A., Combriato, G., Solomon, A. and Zachau, H. (1 985), Nucleic Acids Res., pp. 6499-651 3) and H(G36005) (Schroeder, 
H. and Wang, J. (1990), Proc. Natl. Acad. Sci. U.S.A. 87) and reshaped N901 using these sequences. 6+7) Most 
homologous with respect to surface residues, L(KV4B) (Klobeck, H., Bronkamp, G., Combriato, G., Mocikat, R., Po- 
helnz, H. and Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529) and H(PL0123) (Bird, J., Galili, N., Link, M., 
Sites, D. and Sklar, J. (1988), J. Exp. Med. 168, pp. 229-245), and reshaped N901 using these sequences. The num- 
bering is the same as used in the antibody modelling program ABM (ABM is a trademark for commercial software, 
Oxford Molecular Ltd., Oxford, U.K.), which is based on structural conservation and not sequence homology as used 
by Padtan et al. (Kabat, E.A., Wu, T.T., Reid-Miller, M., Perry, H.M. and Gottesman, K.S. (1 987), Sequences of Proteins 
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of Immunological Interest. U.S. Department of Health and Human Services, Fourth Edition). The sequence changes 
which have to be introduced in order to reshape N901 with a given sequence are marked with bars, and back-mutations 
as determined from F v models are marked with stars. The sequence homology of a given sequence to N901 is shown 
in brackets after each sequence. 

5 

(1) Classical Humanization 

[0064] In classical humanization the rationale is to graft the rodent CDR's onto a framework of known structure, such 
that CDR-framework interactions can be accurately monitored by homology modelling. The model of the humanized 
10 antibody is compared to that of the original rodent antibody, and possible CDR interacting framework residues are back 
mutated (marked with in alignment) in order to retain the three-dimensional shape of the CDR's. In this example the 
antibody KOL was used, giving a low homology score of only 77 and 46 in the heavy and light chains respectively. 

(2) Most Similar Chain Resurfacing 

15 

[0065] A database of nonredundant human antibody sequences was compiled from available protein and nucleotide 
sequences. A total of 164 H and 129 L chains were sampled. 

[0066] Each of the rodent chains, L and H, were then matched and the most similar human sequence found inde- 
pendently (G36005/KV2F) (Schroeder, H. and Wang, J. (1990), Proc. Natl. Acad. Sci. U.S.A. 87); Klobeck, H., Meindl, 
20 A., Combriato, G., Solomon, A. and Zachau, H. (1985), Nucleic Acids Res., pp. 6499-6513). Surface residues, as 
outlined in Table 1 , were then changed in the rodent sequences to match those of the human sequences. Subsequently 
a model was built of the resurfaced antibody and compared to the model of the original rodent antibody and back 
mutation of any CDR interacting residues was performed. 

25 (3) Most Similar Surface Replacement According to the Present Invention 

[0067] This method is identical to the above method, except that the similarity is calculated only over the surface 
residues outlined in Table 1 above. 

[0068] The same procedure of surface mutation and subsequent back mutation was performed as in the previous 
30 methods. In this case the chosen sequences were PL0123/KV4B (Bird, J., Galili, N., Link, M., Sites, D. and Sklar, J. 
(1988), J. Exp. Med. 168, pp. 229-245); Klobeck, H., Bronkamp, G., Combriato, G., Mocikat, R., Pohelnz, H. and 
Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529). 

[0069] The following lists show the surface residue patterns in mouse and human fight and heavy chain antibody 
variable regions. The sequences are ordered on similarity to one another. There are no pattern matches between 
35 mouse and human sequences although there are matches within a species. 


40 


45 


50 


55 
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MOUSE LIGHT CHAIN SURFACE PATCHES 


1 KV5ESMOUSE 

2 PL0101 

3 HSIF19L 

4 KV5USMOUSB 

5 MUS IGLOO 

6 PL0220 

7 KV5JSMOUSB 

8 MUSIGKABB 

9 NUSIGXCLG 

10 MUSIGGVJ2 

11 MUSIGXCRM 

12 MUSIGXCL? 

13 HUSIGKACM 

14 MUSIGKABB 

15 KV5P$MOUS8 

16 MUSIGXCXX 

17 KV3DSMOUSB 
IS MUSIGKAAN 

19 KV3GSMOUSB 

20 KV3ESMOUSB 

21 MCSIGKAA2 

22 MUSIGXCMS 

23 MUSIGKBA 

24 KVSASMOUSB 

25 HUSIGKV 

26 HUSIGKOm 

27 HUSIGXCH 

28 KV5BSMOUS1 

29 MUSIGKCSA * 

30 MUSXGXCSS 

31 MUSIGKC3T 

32 MUSIGKAB 

33 PL0014 

34 MUSIGXACB 

35 PS0021 

36 NS2MCPL 

37 WOSI GKAOV 

38 MDSXGXCFF 

39 HUSZGLDB 

40 MUSIGXOfS 

41 B27887 

42 K28840 

43 KV2G$KOUSS 

44 C27887 

45 JL0029 

46 MUSIGKABB 

47 PS0074 

48 MUSXGKCRY 

49 MUSIGKCKX 

50 KV2DSMOUSI 


: KTSLRPGXGSSOYEKX* 
: KTSLRPGKGSSEVEKK* 
: QTSLRPDXGSSOHEKX* 
: QTSLRPDXGSSDQEXX* 
: QSSLRPDXCSSDQEKX* 
: QTSLRPOKGSSOPEKK* 
: QTSLRPDXGSSDPZXX* 
: QTSLRPDXGSSDPEXT* 
: QTSLRADXGSSDQEKX* 
: QYSLRPDXGXSDSEKX* 
: QTSLRPAJtGSSDQEKX* 
: QTSLKPGRCSSDPEKK* 
: 0/TSLRPGRGSSOTEKK* 
:QISLRPCKGSSDSEKK* 
: QTSLRPGKGDSOBOKK* 
: ETALRPGXGASOAOKK* 
: VTALAPGKCAS OBOKK* 
: VTALPPGXGASDEEKX* 
: VTALRPGXGASBABKX* 
: VTALRPGKGASDBDOB* 
: ttTSLRPDKGSSDQETT* 
: QHSLTPCKGSSSPBKK* 
: VTKVRPGXGDS DSDKX* 
: VTKVRPGKGDS OABKK* 
: VTRVRPGKGDSD ABKX* 
: LTKVRPGKGOSOSBKK* 
: VTKVRPGXGOSOSEQX* 
s VTKVRPBKGOSOAEKX* 
: VTKVRPEKGDSOSBKK* 
! VTXV3PGKGOS OABKK* 
l VTKVRSGKGESDAZKK* 
: VTS VKPGKGOSOAEXX* 
iVSSVKPGKGOSDABKK* 
iVTSAKPGKGDSOABKK* 
: VSSAKPGXGOSOABXX* 
: VTSARPGXGOSOAEKX* 
: VSPAKPGXGOSDABXK* 
VTXARPGKGDSOVnW* 
VTLIPPGKGDSDABKK* 
VTLLQPCXGDSOAEKK* 
.VTLLQPGKGDSDAOKK* 
VTLLQPGXCDS DAERK* 
VTLLQAGXGDSOABXK* 
VTLLQPGBCOSDABKK* 
LTLLQPGHGOSDABKK* 
VTIXQPGKGOSOAEKZ* 
VTLrQPGQ60S0PBKX* 
VTLPgPCKGOSOABKK* 
VTLPQPGXGOKOABKX* 
VTPLSPGQGOSOABKX* 


(SEQ ID NO: 40) 
(SEQ ID NO: 41) 
(SEQ 10 NO: 42) 
(SEQ ID NO: 43) 
(SEQ ID NO: 44) 
(SEQ ID NO: 45) 
(SEQ 10 NO: 45) 
(SEQ ID NO: 47) 
(SEQ ID NO: 48) 
(SEQ ID NO: 49) 
(SEQ ID NO: 50) 
(SEQ ID NO: 51) 
(SEQ ID NO: 52) 
(SEQ ID NO: 53) 
(SEQ ID NO: 54) 
(SEQ ID NO: 55) 
(SEQ 10 NO: 56) 
(SEQ ID NO: 57) 
(SEQ ID NO: 58) 
(SEQ ID NO: 59) 
(SEQ ID NO: 60) 
(SEQ ID NO: 61) 
(SEQ 10 NO: 62) 
(SEQ 10 NO: 63) 
(SEQ 10 NO: 64) 
(SEQ 10 NO: 65) 
(SEQ ID NO: 66) 
(SEQ ID NO: 67) 
(SEQ 10 NO: 68) 
(SEQ 10 NO: 69) 
(SEQ 10 NO: 70) 
(SEQ ID NO: 71) 
(SBQ ID NO: 72) 
(SEQ ID NO: 73) 
(SEQ ID NO: 74) 
(SEQ 10 NO: 75) 
(SEQ ID NO: 76) 
(SEQ ID NO: 77) 
(SEQ ID NO: 78) 
(SEQ ID NO: 79) 
(SEQ 10 NO: 80) 
(SEQ ID NO: 81) 
(SEQ ID NO: 82) 
(SEQ 10 NO: 83) 
(SEQ 10 NO: 84) 
(SEQ ID NO: 85) 
(SEQ ID NO: 86) 
(SEQ ID NO: 87) 
(SEQ ID NO: 88) 
(SEQ ID NO: 89) 
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51 KUSIGKADW 

52 KV2ASMOUSB 

53 KV1ASMOUSE 

54 P30S34 

55 KUSIGKCLO 

56 G27887 

57 KUSICVKV3 

58 MUSIGKCNA 

59 S0341O 

60 B32456 

61 PL0O13 

62 KUSIGLAET 

63 MUSIGVKVl 

64 KV6KSMOUSE. 

65 G30560 

66 MUSIGKBO 

67 MUSIGKCNB 

68 H33730 

69 MUSIGXCPC' 

70 KV2C$HOUSB 

71 KUSICLAV 

72 KUSIGKOfH 

73 KV5RSH0USB 

74 KV6ESMOUSS 

75 KCSIGXCMI 

76 HUSIGLDA 

77 C26317 

78 PS0073 

79 A23986 

80 KDSXGXABW 

81 KV5D$W0CS1 

82 MUSIGE6L 

83 K0SZGKC01 

84 MUSIGKCKX 
89 MUSIGLVD 

86 306822 

87 S06821 

88 HBSZGLAS 

89 NQSIGLMt • 

90 LV2B$N0CSt 

91 ISTSXGLAJf 


: ESSARPGKGDSDAEXX* 
: VTLSSPGQGDSDAEKK* 
: VTTAKPEXGOS0VEXK* 
: VTTPKJPDKGDSDVEXX* 
: VTAPRPGKCASSAEXX* 
: VTAPKPGXGTSSAIXK* 
: VTTPKPGXGASSAEXX* 
: VSAPKPGXGASSAEXX* 
: VTAFRSGXGASSAEXX* 
: VTAPKSGKGASSAEXX* 
: VTAPKPOKGVSSAEXX* 
: VTAPKSEXGVSSAEXX* 
: FTAPXPGXGASSAEXX* 
: LTAPKFGRGVSSAEXK* 
: VTAPKSGKGASSAEXR* 
: VSAPKPGKZGSSAZXX* 
: VTAPKPRKGASS AEXX • 
: VTFLSPGQGNSDAELP* 
: VTPLSPGQGMSDEDLP* 
: VTLSSPQRGOSOAZKK* 
: VTAPKSSKCCSSA2XK* 
: QTSFTPGKGSSDPEKK* 
: QISLIPGXGSYDDEXX* 
: VTALKSGXGASS AEKK* 
: VTALKSDKGASSGEXX* 
: VTPPSPGQGDSAAEKX* 
: VTPPSPGQGDSARZKK* 
: VTVKXPGXGDSSDEXX* 
: QTSVRLGQGSSDPEKKf 
: KTa XjPWKG SSPSPKK* 
t QTDVTQGQ 6S3 QPEKK* 
: QTAVSQGQGSSQSSXX* 
: LTAFRTMBCSSDSEXX* 
: VTAP3SHRGSS0TEXK*- 
: IX3L3PLKGP3 DP8Ky * 
: VT APTPOTG AI KTEKL * . 
: VTX PTPPTC A XKTBKL * • 
: AVS PTBDTG AX KTgKL * 
:AVSPTPDTGAIXTEKL* 
: AV3PTPPTGVT KTEK L* 
: AVSPTPDTGAIXTEPS* 


{SEQ 

ZD 

NO 

: 90) 

(SEQ 

10 

NO 

: 91) 

(SEQ 

ID 

NO 

: 92) 

(SEQ 

ID 

NO 

: 93) 

(SEQ 

ID 

NO 

: 94) 

(SEQ 

ID 

NO 

: 95) 

(SEQ 

ID 

NO, 

: 96) 

(SEQ 

ID 

NO: 

: 97) 

(SEQ 

ID 

NO: 

: 98) 

(SEQ 

ID 

NO: 

: 99) 

(SEQ 

ID 

NO: 

. 100) 

(SEQ 

ID 

NO: 

. 101) 

(SEQ 

ID 

NO J 

' 102) 

(SEQ 

ID 

NO: 

. 103) 

(SEQ 

ID 

NO: 

104) 

(SEQ 

ID 

NO: 

105) 

(SEQ 

ID 

NO: 

106) 

(SEQ 

ID 

NO: 

107) 

(SEQ 

ID 

NO: 

108) 

(SEQ 

ID 

NO: 

109) 

(SEQ 

ID 

NO: 

110) 

(SEQ 

ID 

NO: 

111) 

(SEQ 

ID 

NO: 

112) 

(SEQ 

ID 

NO: 

113) 

(SEQ 

ID 

NO: 

114) 

(SEQ 

ID 

NO: 

US) 

(SEQ 

ID 

NO: 

116) 

(SEQ 

ID 

NO: 

117) 

(SEQ 

ID 

NO: 

118) 

(SEQ 

ID 

NO: 

119) 

(SEQ 

ID 

NO: 

120) 

(SEQ 

ID 

NO: 

121) 

(SEQ 

ID 

NO: 

122) 

(SEQ 

ID 

NO: 

123) 

(SEQ 

ID 

NO: 

124) 

(SEQ 

ID 

NO: 

125) 

(SEQ 

ID 

NO: 

126) 

(SEQ 

ID 

NO: 

127) 

(SEQ 

ID 

NO: 

128) 

(SEQ 

ID 

NO: 

129) 

(SEQ 

ID 

NO: 

130) 
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HUMAN LIGHT CHAIN SURFACE. PATCHES , 


1 

LV4A5HUMAN 

: YLPPTPCVIRSTAMXL* 

2 

LV4BSHUMAN 

: YLPPTPGVIRSTAMRL* 

3 

LV4ESHUMAN 

: YLPPTPGLIRSTSMXL* 

4 

LV4DSHUMAN 

: YLPPTPGLIRSTSVXL* 

5 

LV4CSHUMAN 

: YLPPTPG VIRSTAEXL • 

6 

LV5ASHUMAN 

: YLPPTPGVIRSTAGKL* 

? 

LV7ASHUKAN 

: YLPATPCWRSSAGML* 

8 

LV2GSHUHAN 

: SLPPSPCKVRSTAEKL* 

9 

LV2ISHUKAN 

: SLPPSPCXVRSTANKL* 

10 

NS2RHB 

: SLPPRPCJCVRSSSEKi* 

11 

HUMIGLAN 

: SLPPRPCXVRSSSDKL* 

12 

LV1ASHUKAN 

: SLPPRPGRVRSSSEKL* 

13 

LV1BSHUKAN 

: SLPPRPCXVRSSSBQL* 

14 

LV1FSHUMAN 

: SLPPRPGKVRSSSETL* 

IS 

LVICSHUKAN 

: 5LPPKPGXIRSSTGXL* 

16 

A29700 

: SLPPKPCRIR33TGKL* 

17 

HUMIGLAN4 

: SLPPKPGKIRSSTGQL* 

18 

LV IDS HUMAN 

: SLPPEPGKIRSSTGRL* 

19 

LV2KSHUMAN 

: SXAPSPGXIRSTABCL* 

20 

LV1ISHUHAN 

: SLPPRPGXISSSTGNV* 

21 

LV2ES HUMAN 

: SLRPSPGKVRSTAflCL* 

22 

LV2DSHUMAN 

: SLRPSPCXVRSTADKL* 

23 

LV2C$HUNAN 

: SLRPSPGKVRSTAENL* 

.24 

LV2JS HUMAN 

: SLRPSPGKVRSAVEKL* 

.25 

LV1ESHUMAN 

s SLPPRPGK-R3SA2KL+ 

.26 

LV2BSHUMAN 

i SLAPSPGKVRSTVERI* 

;27 

NS1MCMW 

: SLAPSPDKZRSTPOXL* 

2S 

LV2HSHUMAN 

: SLALSPGKVRSTAEXL* 

29 

N93MCG2 • 

: 3LPLSAGKVRSTAEKL* 

30 

LV2A9 HUMAN 

: SLAPSPGXVRSTAEYL* 

31 

S02083 

: SLFLTPCLXRSTAEXL* 

32 

HUMXGXAX2 

: 9LPLTPRV IRSTABOt* 

33 

LV6CSHUMAJI 

: FLHFTPGTDSSSTEKL* 

34 

LV609HDKMI 

: FLLPTPCTDSSSTERL* 

39 

LV6E3HUMAM 

: PLHPTRVTD99STBCL* 

36 

LV6B9HQMAJI 

:LLPPTPCTHSSSMDJCL* 

37 

HUMIGLNSq 

• VLPLSPHRZXSESEML* 

38 

HUXCGLVC 

: SLAPSPAKPRSTAERD* 

39 

HUJQGVLLS 

: VTAPRPGRZR9DPEKX* 

40 

Boxxcaouc 

: VTAPRPGRVRSDPEKK* 

41 

MAMA 

E30609 


42 

XV3BSHUMAN 

: VTCFRPGRXRSDFOKK* 

43 

G30807 

: VTGPRPGKVRSDPEKK* 

44 

KV3M9HUMAN 

: VTePRPCRUkSSPXn* 

49 

KV3HSHUMAN 

: VTAPRPGRXRSESSUC* 

48 

KV3KS HUMAN 

:VTGPSRGRXRSDFEnC* 

47 

KV3PSHUMAN 

: VTVPRP9RXRSSS88X* 

48 

B26995 

:VTAPGP6RI8SE3E»* 
: QTSVRPGHVRSOPERK* 

49 

KV1QSHUMAN 

. 30 

KV1W$HUMAM 

: QTSVRPCXVRSOPERX* 


(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ. 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 


10 
ID 
ID 


NO: 

NO! 
NO: 


ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO! 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
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Si 

KV1MSHUMAM 

: QTSVRPCXVRSDPEKX* 

(SEQ 

10 

NO 

r 181) 

52 

KVUtSHUKXN 

: QTSVRPGKVRS EPEXK* 

(SEQ 

ID 

MO 

: 182) 

53 

KV1FSHUMAK 

: QTSVRPCKVRSEPOKK* 

(SEQ 

ID 

NO 

: 133) 

54 

KV1CSHUMAH 

: QTSVRPGXVRAEPEXK* 

(SEQ 

ID 

NO 

: 184) 

55 

KV1KSKUMWI 

: QTSVRPGKVKSBP2KX* 

(SEQ 

ID 

NO 

: 185) 

56 

KVIOSKUMAN 

: QTS VRPGKVRS DPBKX* 

(SEQ 

ZD 

NO 

: 186) 

57 

XV1HSHVMAH 

r QTSVRPCQVRSOPERJC* 

(SEQ 

ID 

NO- 

: 137) 

58 

KV18SHUMAH 

: GTSVRPGKVRSHPEXX* 

(SEQ 

ID 

NO 

: 188) 

59 

B27S8S 

: QTSVRPGNVRSDPOKX* 

(SEQ 

ID 

NO! 

• 189) 

60 

NS1REIA 

: QTSVRPCKVRSDPEXT* 

(SEQ 

ID 

NOi 

190) 

61 

KV1XSHUMAH 

: QTSVRPGTVRSEPEXK* 

(SEQ 

ID 

NO: 

. 191) 

62 

KV1L5HUMAM 

: QTSVRPEKVRSEPOKX* 

(SEQ 

ID 

NO: 

• 192) 

63 

IMCL38 

: QTSVSPGXVRSBSDKX* 

(SEQ 

ID 

NO: 

' 193) 

64 

A27S8S 

: QTSVRPCEVRSEPOKX* 

(SEQ 

ID 

NO: 

194) 

65 

KV1NSHUMAJ* 

: QTSVRPC8VRSBPZRK* 

(SEQ 

ID 

NO: 

• 195) 

66 

KVlCSHUMWi 

: QTSVSPGKVHSDPEXK* 

(SEQ 

ID 

NO: 

i 196) 

67 

KVlVSHUMWf 

: QTSVRPCXVMSOPEXK* 

(SEQ 

10 

NO- 

: 197) 

68 

KV1TSHUMAK 

: QTSVRPC1CVRSOPOTX* 

(SEQ 

ID 

NO; 

: 198} 

69 

KV1USHUMAM 

: QTSVRPKKVKSOPZXX* 

(SEQ 

ID 

NO 

: 199) 

70 

KVIASHUMWI 

: QTSVRPKKVFPOPEKX* 

(SEQ 

ID 

NO 

: 200) 

71 

KVISSRUMMI 

:QTSVRSGKVRSEPETK* 

(SEQ 

ID 

NO 

: 201) 

72 

KV4ASHUMAM 

:VTNLRPGKVK5DA£raC* - 

(SEQ 

10 

NO 

: 202) 

73 

KV4C5HOMWI 

:VTOL»G1CV11SDAHK» 

(SEQ 

ID 

NO 

: 203) 

74 

HUMIGK2A1 

: QTSVSPGHXKSESDKX* 

(SEQ 

ID 

NO 

: 204) 

75 

HUKICKBA 

: KTSVTPCKFRSEPEKK* 

(SEQ 

ID 

NO 

: 205) 

76 

HUMIGKBC 

: VTLLPPGSVRS0A2XX* 

(SEQ 

ID 

NO 

: 206) 

77 

KV2BSHUMAH 

: VTUPPC8VBSDAEXK* 

(SEQ 

10 

NO 

: 207) 

78 

KV2DSHUMAJI 

: VTtPPPCZVSSOAaiX* 

(SEQ 

10 

NO 

: 208) 

79 

KV2CSHUXWI 

: V7LPPPGZVSBBA2MX* 

(SEQ 

ID 

NO 

: 209) 

80 

KV2ESH0KXM 

:VTL7PFQQVft3DA£XX* 

(SEQ 

ID 

NO 

: 210) 

81 

303876- . 

:VTLFPPGQVTSDA0X* 

(SEQ 

10 

NO: 211) 

82 

KV2A5HUWUI 

: VTLPPAGQVUaDXfja* 

(SEQ 

ID 

NO: 212) 

83 

HUMI CLAMS 

:ALSP3SCQSS3ASERI* 

(SEQ 

10 

NO: 213) 
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MOUSE HEAVY CHAIN SURFACE PATCHES 


1 MUSICHIT 

2 MUSIGHIU 

3 MUSICHIV 

4 MUSIGHYM 

5 PU0003 

6 KUSICKFO 

7 A3051S 

8 PL0018 

9 HUSICHFK 

10 MUSICH7Q 

11 PU0001 

12 E30340 

13 HV17$HOUSE 

14 NUSIGHLK 

15 MUSIGHKG 

16 PU0004 

17 MUSIGHXJ 

18 HV5*$KOCSS 

19 C27888 

20 KUSICKAAF 

21 PH0097 

22 E27888 

23 KUSXGHJB 

24 KCSIGHADL 

25 A27888 

26 H2788? 

27 B27888 

28 827889 

29 027889 • 

30 HV53$MOUS8 

31 MUSXGKACt 

32 KUSXCVB50 

33 KCStGHIW 

34 HCSICHAGX 

35 PH0Q98 

36 MUSXOT3T 

37 KC3XGHA6C 

38 XOSXGHMT 

39 027889 - 

40 MUSXGHXP 

41 K0SXGRM3 

42 HV16$M0US« 

43 834871 

44 PH0094 

45 PH0C96 

46 KUSXGVH62 

47 KUSIGHAG* 

48 KV58SM0USI 

49 H27888 

50 HV34$K0US1 


EKVGGLQPCRCTPCKASRGOSQRPES* (SEQ ID HO: 

EKVCGLQPGRGTPGKVSRCOSQRPES* (SEQ NO: 

EKVGGLQPGTGAPGKASRGDSQRPES * <SEQ 10 NO: 

EKVGGLQPGRCTPGXASXGNSQRAES* (SEQ « NO: 

EKKGGtQPCRGTPGKASKGKSCRAES* <SEQ ID NO: 

EXVCGLQPGRGTPGXASXCTSQRAES* (SEQ ID NO: 

EXVGGLQ PGRGTPGKAS KGTSORAJET * (SEQ ID NO: 

EXVGGLXPGRGTPGKASKGTSQRAET* (SEQ ID NO: 

EKVCGLQPGRGTPGKASXGTSQRAET* (SEQ ID NO: 

EXVGGLQSCRCTPCXASXGTSQRACT* (SEQ JD NO: 

EXVGGLQSGRGTPGKASKGTSQRAES* (SEQ ID NO: 

E3CVGCLQPGRGTPCKASKCISQRAER* (SEQ 10 NO: 

EXVGGtQPGRCTPGXSAXGSSZRAQS* (SEQ ID NO: 

EXVGCLQPGSCTPGXASXGNSQRAES* (SEQ ID NO: 

EKVGCLQPGSGTPCKASXGSSQRAES* (SEQ ID NO: 

EKVGCLQPCRGTFRXASXCNSQRAES* (SEQ ID NO: 

E2QCGXLQPGSGTPGXASXGNSQRPDS * (SEQ ID NO: 

EKVCGXjaPGXCTPEK0SXCNARK5ST« (SEQ XD NO: 

EKVGCLXPCXGAP EXDSXCNARRS ET* (SEQ XD NO: 

EXVGCUCPGXGTPERDSXCN ARRS ET* (SEQ XD NO: 

DKVGGXJCPGXGTPEKDSKGNAXRSET + (SEQ XD NO: 

0JCVCCtKPCKGT?8KD8XGKAX]CS8T* (SEQ XD NO: 

DKVOGXJWSKCTPDXCKXGHAXXSCT* (SEQ ID NO: 

EKVGGLTPOCGTPEKDSXGNCRRSET* (SEQ ID NO: 

EMVGC&XPGXGTPSKDSKGHDRRSET* (SEQ XD NO: 

EKVGCLXPGXGTPEXDSXGNDXRSPT* (SEQ XD NO: 

E3CVGCLXPGXCTPEXDSXGNAXRSET* (SEQ ID NO: 

BC^C<a JgCKC T Pg KPSXCKArogT» (SEQ ID NO: 

EQVGGLXPGTOTPEXDTXGKAXXSK* (SEQ XD NO: 

Cq^GGUO'CKCAFWDTO^ (SEQ ID NO: 

KrTCGLQPGKCWBKDSJCGKAXJCSCT* (SEQ XD NO: 

HXVGGLQPGKGTPEXDTKCXAXXSffr* (SEQ XD NO: 

DCVCCLQPCRGTPEKDTKGKAXXSET* (SEQ XD NO: 

:«VGCtQPCJCC3P80«GIIAjaCSET* (SEQ ID NO: 

:0f9»OJCKXCTP8XD8XCaUXQSCT* (SEQ XD NO: 

:SQ^GAQPCKCTP0nSX61CA3aC89r* (SEQ ID NO: 

:ncvt»aQi«ccwErosxGXAttsrr* (seq id no: 

:eQVGDXJ0PCaCCOTBX»TlCGllARRS8T* (SEQ ID NO: 

: EHVGOLKPGXGAPEKDSKGKARRSET* (SEQ XD NO: 

:EQVCOLQPCXCTSDICOSXCXAXXSET* (SEQ ID NO: 

:,gqVGCtQI Kaq^g3CD SXGHAXRSCT* (SEQ XD NO: 

; QQVCCt QP C aCCTPro g CT FgSCT^ (SEQ ID NO: 

: OQVGCtQKUUl^fiMT&aifTXItSOT* (SEQ ID NO: 

; EJCVGfltQPGJCCTSKXDIXCJIAXXStT* (SEQ ID NO: 

:0KVCCXJCPGnOTEia)KKG!ajaa5«T* (SEQ ID NO: 

;0ICVGCXJa«CTPBB>TKCaAXK 3CT» (SEQ ID NO: 

:2JCVGC£QPGXGTFOB3XG]CA8T3Yr* (SEQ ID NO: 

; gHVCq J UK iXU TP EXD SXGHAGRSgT* (SEQ ID NO: 

: gQVGCI^PCN U T PEMn T G KAXRSgT^ (SEQ ID NO: 

:E3CBG<«^PC3COTEKRSICCMXIIA«T* (SEQ ID NO: 
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51 KV33SKOUSE 

52 MUSICHZAB 

53 N$4FABH 

54 127888 

55 G27883 

56 HV59$MOUSE 

57 KUSICHOE 

58 N52FVWH 

59 MUSZCHJT 

60 KUSICHLY 

61 S06816 

62 S06817 

63 HUSIGHAAI 

64 KV42SMOUSE 
* HUSIGHAAI* 

-6 KUSIGHABO 

67 MUSIC HEG 

68 MU3ICHWH 

69 KUSZCKCtT 

70 MUSICHZAB 

71 MU3IGHAAD 

72 KUSICHAAH 

73 MUSIGHAHA 

74 MUSICHXZ 
73 A30302 

76 HUSIGHAAG 

77 B3O502 

78 KUSZGHADG 

79 HUSIGHTV 

80 KUSIGHAAKA 

81 MUSZGHZa 

82 MUSIGHAI 

83 MUSIGHALA 
>4 PL0011 

65 MUSICXCL3 

86 KU3IGHADY 

87 KUSIGHHVX 

88 MUSIGHADO 

89 MU3XGSVBK ♦ 

90 A24672 

91 XUSIGHJ0 

92 J&0044 

93 MUSICHBA 

94 KU3IGHAGP 
99 KUSICHVBK 

96 A36194 

97 mjSZGHVBJ 

98 MUSIGHADV 

99 MUSIGHAAT 
100 KUSZGHJL 


EKEGGLQPGXGTPEXESXGDSXRPET* 
EXEGGLQPGXGSPEXESXGDSXRAET* 
EXDGGLQPGXGTPEXDSXGDSX*VEX* 
EQ VGGLKPGRGTP EXDTTCDAQRS ET ♦ 
EQVGGLXPGRGTPEXDTTGNAXGSET* 
EXVGGSXPGXGTPEXOSXGNAXTSET* 
SOQGGLXPGXGTPEXDTXGNAilRS ES * 
EXICGLQPGXCDPCXPSXDNAXRSET* 
EXLGGLQPGKGDPGKPSXDNAK31SET+ 
EXLGGLQPGXCDPCXPFXDNAXRSET* 
EKLCCLQPGKGDPGKLKXENAKRSET* 
EHLGGLQPCXGDPGXUKXENAXRPET* 
EXWGLQPGNGDLCXPSXDNAXRSET* 
EKLCPLQLGXGDPCXPSXDOAXRSET* 
EQLGCLQPGGGTPGKPSXDNDXRSCT* 
EQLGGLQPGGGTPGKASXDKDXRSST* 
EQVGGLKAKXGTPEXDTTGMAXRSET* 
EMVGVt-EPGXGTPEXRQEGHAKRSET* 
EQVGGLQPKXCSPCKDSXDOSQXTET* 
EQVCGLQPXXGSPGXDSKDDSQKTER* 
QQVPEUCPGRG7PGX20XGTSARHDT* 
QQVPELKPGXCTPGKDOXCTSAXXCT* 
QQVPELXPGXGTPGXDOXGTSAJQIOC* 
QQKPELKPGXCSPGQEXXGTSSTSCT* 
EQQPELKPCXGTPGQEKXGXSSTSE3* 
EQQPELRPCXCTPCQEKXGXSSTSES* 
BQQPELKPCXGTPCQEXXCXSSASES* 
EQQPSLKPCXiGTPGKQKXGXSSTSES + 
EQQPSUCPGXGTHGKQXXGX5STSES* 
: EQQPS LXPGK G3HGXQXXGX3ST3E3» 
: BQQFgLKPCXC3HGKQKXGX33A3C3* 


: EQQPBLXPGKGTHGKQKQGXS3TFB3* 
: EQQFBZJGPGXGTBGKZXXDKSSTS23* 
: SQQASLXPGXGSHGXQKXGXSSTStS* 
: EQQFSZJCPGXGTRGXQKX5HS3T3S3* 
:QQQA£LRPGJCGAPGQEXXGX3ST3E3* 
:QQQAtt»PGXGAPGQEiaCCX3ST30S* 
:QQ0Ani»3XGVPGQEXKGXS3TS03* 
: QQQPKZJCPGXGAPGXGX3CCX3STSB3* 
: QQQPSUQPGXGAPCXG1CXDX33TS8S* 
: EQQPEAXPGKGTHGXQKXGXSSTS03* 
: QQQAELXFCXGTHGXZXXDXS3T3D3* 
: QQQAEZ-RPGXGAPGQGXXGKSSTSE3* 
: QQQAZLKPGRGTPGQEXXGXSSTSES* 
: gQQAELRAGXCTPGQgX3CGX33T3E3* 
: BQQAttWGXGTFCQEXXGTSSTSBS* 
: QQQAnJIFaCGTPGKZKXGTSSTSSS* 
: QQQAttXPGXGTPGKEKXGTSSTSBS^ 
: QQQAHJIPCXGTPGKEHKGTSSTSBS* 


( SEO 

ID 

NO 

> 2 641 

( SEO 


NO 


( ^po 

Tn 

WW « 




NO ! 


(SEQ 

10 

NO : 

258) 

(SEQ 

ID 

NO : 

269) 

(SEQ 

ID 

NO: 

270) 

(SEQ 

ID 

NO: 

271) 

(SEQ 

ID 

NO: 

272) 

(SEQ 

ID 

NO: 

273) 

(SEQ 

ID 

NO: 

274) 

(SEQ 

ID 

NO: 

275) 

(SEQ 

ID 

NO: 

276) 

(SEQ 

ID 

NO: 

277) 

(SEQ 

ID 

NO: 

278) 

(SEQ 

ID 

NO: 

279) 

(SEQ 

ID 

NO: 

280) 

(SEQ 

ID 

NO: 

281) 

(SEQ 

ID 

NO: 

282) 

(SEQ 1 

ZD 

NO! 

» 283) 

(SEQ 

ID 

NO J 

t 284) 

(SEQ 

ID 

NO; 

1 285) 

(SEQ 

ID 

NO 

: 286) 

(SEQ 

ID 

NO J 

: 287) 

(SEQ 

ID 

NO 

\ 288) 

(SEQ 

ZD 

NO 

1 289) 

(SEQ 

ZD 

NO 

290) 

(SEQ 

ZD 

NO 

1 291) 

(SEQ 

ZD 

NO 

! 292) 

(SEQ 

ZD 

NO! 

! 293) 

(SEQ 

ZD 

NO! 

J 294) 

(SEQ 

ZD 

NO: 295) 

(SEQ 

ZD 

NO 

: 296) 

(SEQ 

ZD 

NO 

: 297) 

(SEQ 

ZD 

NO 

: 298} 

(SEQ 

ZD 

NO 

: 299) 

(SEQ 

ZD 

NO 

: 300) 

(SEQ 

ZD 

NO 

: 301) 

(SEQ 

ZD 

NO 

: 302) 

(SEQ 

ID 

NO 

: 303) 

(SEQ 

ID 

NO 

: 304) 


ZD 

NO 

: 305) 

(SEQ 

ZD 

NO 

: 306) 

(SEQ 

ZD 

NO 

: 307) 

(SEQ 

ZD 

NO 

: 308) 

(SEQ 

ID 

NO 

: 309) 

(SEQ 

ZD 

NO 

: 310) 

(SEQ 

ZD 

NO 

: 311) 

(SEQ 

ZD 

NO 

: 312} 

(SEQ 

ID 

NO 

: 313) 
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101 KUSICHABN 
10 2 KUSIGHFU 
10 3 KUSIGKZZB 
104 HV06SMOUSB 
10 5 MUSICHRO 

106 KUSICKVBH 

107 HV01SKOUSB 
103 KUSICHADH 

109 HV055MOUSH 

110 KUSIGHAEF 

111 MUSXGHAAH 

112 MUSICHAAB 

113 C30560 

114 PS0024 

115 KUSIGHRG 
11$ MUSXGHAAB 

117 MUSrGHLX 

118 HV04SMOUSE 

119 HUSXCHVBG 

120 HUSZGHMX 

121 KUSICHAAR 

122 HV15SMOUSB 

123 KUSIGKAAU 

124 KUSIGHVBO 

125 \26405, 

126 HV10$HOOSB 

127 KUSIG3B44 

128 HUSIG3B62 

129 KV09$WOUSE 

130 MUSIGKCU? 

131 KUSIGBH 

132 HV11SWOSH 

133 MUSIGHHC 

134 KOSICHACW 

135 KUSIGBRf 

136 MUSXCHVAD 

137 KUSXCHVAT 

138 PL0012 

139 K03XGCVM 

140 306824 

141 KOSXGSMt 

142 KUSIGHAAft 

143 MCSIGHBf 

144 KU3XGHAX& 
143 HV50$HOO3I 

146 KU3IGHVBP 

147 PH0100 
143 KUSXGHAYA 

149 KU3ZGHCP2 

150 KC31GHD2 


QQQAEVRPGKGTPGHEXXGTSSTSBS 
QQQA£LXPGXGTPGK£NKGTSSTSE3 
QQQAEUIPCXGTPGQQKXCKSSASES 
HQQAELXPGXGTPGQQKXGKSSTSES 
EQQVEUAGKGTPGQEXXGKSSTSES 
EQQAEUIPGXGTPGQEKQGTSSTSES 
EQQAELRPCXGTPGHDNXGTSSTSES 
QQQAEVRPGKGTPGHEKKGRSSTSES 
QQQXELRPGKGTPGQQK3COJC3ST5E3 
QQCAEUCPCXGTPCQQK2CDXSSTSES 
QQQA2ZJCPGKG7PGQQXKDK3STS0S 
QQCAELKPCXCSPCQQKXDKSSTSES 
QHQXELXPGXGTPCQQXXNXSSTSES 
QQQAELXPGXGTPCQQNXDKSSTSES 
EQQAEUttCKGIPGQEXKGXSSTSES 
QQQAELKPGXGTKQEKX3K33TSE3 
QQQ3ELXPGXGTPGQEXK3XS3TSS3 
QQQTSLXPGXGTPGQEXX5XS3TSE3 
EQ0AELRTCXGTPCQERXGKSSTSE3 
QQQA2LXPGRGTPCQQKXDK3STPBS 
EQQAEXJftFGTGAFGQEXXGKSSTS B3 
QQQPEVRPGXGTHAKQXXCXSSTSES 
QQQPSVRPGXD7BAXQKKGXSSTSE3 
QQQAELKPG2CGTPEQEXICGXSSTSES 


EQQTttRAGKGTPGQEaaOSMSTSEA 
QQQAELKFGKGTPGREXXSKPSTSES 
QQQSSUCPGXGTPGHOaC3XP3t383 
QQIUnJCPGXDTPGMKXHXP3T3ES 


QQQAELXKXST9CUnC3T3STS83 


QCRACLICFGXGTFGQEKJCST33TSD3 


QQQWttRPGlCeTPXQQKXDKS3T3ES 


QQQX8FKPGKGTPGREHRSKPSTSE3 


QQQPKVKPGXGAPGXGNTDKSSTSES 
eQQAXVIUUSXGSPGQEKKCKSSTSSS 
QQtA£LXPGXGTPGHEK3CGI33TSBS 
QQQXKLIWaCCiaPEQEJCXGTSSTSeS 


QQQPELJCPGXGWtGXEHXGKSSTSES 
QQQygLR PGR CTP G0 gRXgX33T3g3 
QgQ^g J C P G KG TP C HgOCVT33T3E3 
:BQQASJUU3XGtPGQBQmC33TS8S 
:QQQAg J KPgKCTP OQQ XTCT33TrE3 
:QQQAJ5LXPGXGKPGQXWCSTS3ASES 
; MQfTVIitfGXGTPGQ^TOWAraB3 
• QQLTSUCPGKTPGQSXXSX33T38S 

: LQQPVXJCPG]eG3HCXQXXSlC33T3B3 
. 2QQPCTXPGKCttaCQCTSMSW» 
: (XtQJkgI ^^U UTP GQ g30»"3CTg; 
; BQQWttRP6XQfPBQPXQGT33T3ir« 
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(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
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(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
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(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
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(SEQ 
(SEQ 
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151 KU3ICHHPI 

152 S06823 

15 3 MVSICHASA 

154 S03484 

155 MUSIGHVAA 

156 KUSIGHNPO 

157 HUSICHNP8 

153 MUSIGHEC 

159 KUSICHNPC 

160 MUSZGKHPP 

161 MUSIGHKPE 

162 A27633 

16 3 KUSXCHXW 
'64 XUSIGHZZA 

i5 XUSICHEH 

166 MUSXGKRH 

167 KV00$HOUS2 

168 NS1P19H 

169 KUSIGHZAD 

170 B30515 

171 HU3IGHZB 

172 E2788* 

173 MU3IGHAAC 

174 HV61$HOUS2 

175 MUSXGVKR2 

176 PL0100 

177 MUSXGHAAO 

178 MUSZGHGA6 

179 MUSIGHJY 

180 MUSZGHGA1 

181 KCSZGHXX 

182 HV62$MOC38 

183 KUSIGHAAGA 
♦ 84 MU3ZGHGA5 
133 HU3ZGHGA4 

186 HUSIGHACX 

187 PLOlOa 

138 HV46$KOOS* 

189 KUSZGHZT 

190 H0SZGHA43V 

191 XUSIGHAGQ- - 

192 KcrszoMaa 

193 HUSICHMTC 

194 MUSZGRAC8 

195 H03ZGHAGB 

196 KUSXGHXGC 

197 MUSIGHAAM 

198 HV43$KOUSS 

199 MUSZCWUVl 

200 KUSZGEX2X 

201 MU3IGHBP 

202 MU3IGH2ZA 

203 KU3IGKUV2 

204 A32436 

205 MUSICHMB 


EQQAELRPGXGNPEQPKQGTSTTSET* 
EQQAELKPGXGNPEQPKQGTSSTSET* 
EQQAEUCPGXCNPEQPRQDTSST5ET* 
EQQAEIiCPGKGNPEQPKQGTS STSGT* 
EQQAEVKPGKCNPEQPKQGTSSTSET* 
EQQAELRPCKCNPEQPKQVTSSTSET* 
EQQAEIilPCXGNPEQPXQITSSTSET* 
EQQAEXJtPGRGHPEQPKQVTSSTSET* 
EQQA2UIPGRGNPEQPKHVTSSTSET* 
EQQAEURPGKGKTEQPKQVTSSTSET* 
£QQAELXPCXGNTEQPKI.ITSSTSET« 
TCQAEIRPGXGAPEQGXXGXSSTSDR* 
QYQA2ZJIPCXGTPRQQXXGX3STSES* 
QQQAVLRHGXGTHGQEKXGKSSTSES* 
QQQT1CLCPCRCTPGQGRXCX3STSGS* 
EQQAttRAGXGTPGQEXXCXSSVYPA* 
SQQAELXAGXGTPGQQKQGE3TR3 ET* 
QQKAEXAASXGTPGQEXJCGRSSTSBS* 
QQQTEIiUK;XGTPCQDCRGXSSXZJU> 
EXVGGLQGS3FOPGXASXGTSQRACT* 
s EQQAOUaCXGKPEQPKLATPSTSET* 
: EQVGGLXPGXGTPOX3DVKDMAJCSCT* 
: DQQPOLKPSSGSPCHPSXSTSXrrCT* 
: DQQPOLKPSSGSPGKPSXSTSKTTET* 
: DQQPDLKPSSGSPGNPSXSTSKTAET* 
: DQQPGLXPSSCSPGIIPSXSTSKTTET* 
: OQQPGXJCPSSGSPGNFSXirrSKTTR* 
: DQQPGXJCPSSCSPCDPSXTTSXTTET* 
: DQQPGZXPBSGSPGNPSXTTSXTTSr* 
: OHQPCLXPSSGSPGHPS WfTSXTTCT* 
:DQQPGXJCP3SCSPQIPSXSTSXrrW* 
: DQQPGZJCF3ACSPGKPSXSTSXTAET* 


OQQPGZOSSCSPGMPSXKTSXrXET^ 
DOBPCtPSSCaPGDPSXMT SXCTgf 
3QQP3ZJCP3SC3PGHPSXSTSCTTCT* 
DQQPGLK93SG3PQIPSXHTSVFTST+ 
: DQQPGZJCPSSCSPGHPS19rrSE?nT+ 


BQQPSZJCPSSGSPGKPSXSTSRTnrr^ 


OQ0POZJCP33GPPGKPSX3TSrrTR« 
BQQPSZJCPSSGSPGXPSXST3XTKW* 

— ct+ 


QQQPGLXPSFGPPGXPSQSTSXTnt* 
QQXFGXAPSSGSPGXSTXSHSXQTDr* 


: QQKPGIAPSSGSPGXSAXWSXQTOT4 
:QQXPGZAPSSCSPGX3AXSNSXQTOT* 
:Q0XPGU^PSSGSPGXSAX3K3XQTOT* 
: QQXPGI£P3SGSPGXAAISNSXQSHT* 
t QQXFGI£PSSCSPGXAAI SNSXQMfT* 
: QQIDPVLAPSSGSPGXSAKSXSKQZDT* 
: QQXPSfcQPSSDBPGXAAIISMSXOADr* 
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HUMAN HEAVY CHAIN SURFACE PATCHES 


1 HUMIGHVS 

2 KUMIGHVR 

3 H36005 

4 PL0X22 

5 HV3DS HUMAN 

6 HUM I GHAT 

7 334964 

8 A34964 

9 PL0X23 

10 HV3FS HUMAN 
IX JX0043 

12 HV3BSHUMAN 

13 HUMIGHBV 

14 HV3ESHUMAN 

15 PL0XI6 

16 HV3K5HUMAH 
X7 N$2PB4H 

18 HV3ISHUKAN 

19 HV3J$HUHAH 

20 HV3GS HUMAN 

21 HV3MSHUMAN 

22 HV3C$HUMAN 

23 HV3N$HUMAN 

24 HV3RSHUMAN 
23 HV3P$HUHAH 

26 KUWGHCV 

27 HV3T5HUMAN 

28 HV3C$HUKAN 

29 PL0098 « 

30 HV3H$HUMAN 

31 KV3A$HUKA* 

32 HV3SSHUMAM 

33 KUK2GHAW 

34 HV3Q9KQWOI 

35 A36040 

36 HUKIGHA*. 

37 HUXXGHAO 

38 HOKXGBMt 

39 HV3UH0WUI 

40 HV1A$ HUMAN 

41 A32483 

42 HUK2GHAY 

43 HUMIGHCU 

44 HUXXGHB3 
43 HUMXGVHU 

46 HUMIGHBX 

47 HVXC$KUKA» 

48 H34964 

49 HUKIGHCY 

50 PL0XX9 


ERVGDLEPGRGIPGXAPKG05KXIET* 
ERVGDLEPERCIPGXAPKGDSKXIET* 
EQVGGLKPGRGTPGXAPKGDSKXTET* 
EQVGGLQPGXGTSGKASKGDSKXTET* 
EQLGGLQPGRGTPGKBSXGDSKRAET* 
EQLGCLQPGRGTPCXDSKGNSXRAET* 
EQLGGLQPGRGTPGKDSRGNSKRAET* 
EQVGGLQPGRGTPGXDSKGHSKRAET* 
EQVGGLQPGRCTPGKDSKGNAXRAET* 
EQVGGLQPGRGTPGXOSRGOSRRAET* 
EQVGGLQPGRCTFG1CDSKGNSRRAET+ 
QQVGGL2FGRGTPGKD SKGBS KRAET + 
EQLGOLQPGRGTPGKASKGHSKRAET* 
EQVGGLQPGRGTTGKOSKGDSKRAET* 
QQVGCVQPGRGTPGKDSXGX SKRAET • 
QQVGGVQPCRCIPGKDSKCNSKRPET* 
EQVGGVQPCRGIPCKDSKCOSKRPET* 
QQVGGVQPGJWTPGKDSKGDSKR^rr* 
QKVGCVQPGHCTPCKDSKGNSKRTET* 
QBVGGVtPGRCTPCXBSKGBSKRACT* 
EQLGGl^QPGRGTPGTOSNGDSKQAZT* 
EQLCGLQPCRGSPGKDTHCDSKEAZT* 
AQLGGLQPGJWTPCKDSNCDSKQA2S* 
EQLGGLQFGAGTPGXVSQGDSKQAZT+ 
EQVCGLQPGRGWGKVSQG0SK2P2T* 
EQ16GLQFERGTPGJCESJCGNSICRAET+ 
EQVGOLQPCRCBPGKDSKCHAKRVET* 
£QVGDLQFGSG)fFG)CDSJCGNAQRPET+ 
QQVGGVQPGSOTLCaCDSKGNSXRAST* 
QgVCGMPCTC SPCTA aK C B3 CT »gr^ 
QQVGGLXK8G3FGXD3KGXAQRTZT* 

oavccuawacTPaoisifGosKmT* 

EQLGCLQPGJIGT3REDSKGKSKRAET* 


EqVCAMFC iMU T PUIUWQ A PSK gAZT* 

EQVGAFQPGRGN3GXA5KG0SKRP0T* 
: EQVGAFQPGKGNSGXASKGDSXRPOT+ 
: WVGAPQPGKGN SGKA3KG03NRP0T* 
:QQVGGVQAGRAHPGXDSRCXSKRTET* 
: QQVASVXPGX0T90QQKQGSSTR38T* 
:QQVAEVKPGKGTPGQQJCQCT3TRSEX* 
:QQVAXVKPGKGTPGQQKQGT3ARSW* 
: QQVAfVgaCTPOQggra»S^ 

: QQ^AKVKPaWTPGQQNQGTSTOSOt* 

: QQVABVKPGRCTPGHPRQGASFR303* 
:QQV3ELKPCKCTPCQQGTGTSVXArX* 
: EQVAEVKPGKGSKSXPSQGXSXEAST* 
: BQVA£VCPCRCSPGOSQGX3ZXA3T« 


(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 
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(SEQ 
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(SEQ 
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20 


10 


15 


5 


51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 


HV2HSHUMAJ* 
KV2A$HUKXJf 
KV2C$HUKAJf 
HV28$XUKAJf 
JL0049 


HV2E$KUKAJf 
HV20$KUKAM 
A3 6005 


PS0091 

HUMIGHOA 

A26555 


HV2F$HUKAN 
HV2I5HUKAM 
HV2G$HUKAtf 
N$3FABH 


KV1D$HUXAH 
HVXE$HUHAH 
JX0047 


HUMICHBW 
E34964 
HUHICHCW 


KVIFSHUKAH 
034964 


:QQVA£VKPGRGDPGR?RQASS?I5AT* 
: EQVAZVPQCKCRPGKSLQGXSLKASt* 
: QQKAEVKPGRGTPGKPGWPSFFSET* 
: OQVATVXPCRCTPGRY IWEPSFFNEG • 
: QQQAGLKPSSGSPGKPSKSTSKTAAT* 
: QQQPCUCPSSCSPCXPSKSTSKTAAT • 
: OQQPGLXPSSCSPGKPSKSTSNTAAT* 
: OQQPCLXPSSGSAGXPSXSTSKTAAT« 
: ROQPGLXPSSGPPGXPSRGTSRSAAT* 
: QQQAGLKPSSCSPGRTSKSTSKTAAT* 
: QQEPGLRPSSCTPGRTPRSTSKTAAT* 
: XQEPOtRPSSGSPGRTPRSTSXTAAT* 
: QQQPGUCPSSGSPSRVSKSTSKTPST* 
: QHQAGUOlSSGPPGXPSTSTSXTAAt * 
: Z Qg3GU CPT3G3PGKPSX3R3XAADA» 
: QTKPTLXFTTGSPGRFSXSTSXDFVT* 
: QTKPTLKPTTG3PGXPSRSTSRPPV3» 
: ETRPAXJCPTTGS PGKTS KTTSKO PVT • 
: QWRPA UATTGS PGXTS gTTSXDPAT* 
: QTTPAUCPKTGSPGKTSRTOSKX7VT* 
: QTRPALRPTrGSPGEASETTSXGPGT* 
: QTRPALXPTTGSPGKTSETTSRDTA Y * 
: LBGVQLWCGRGISRKYAKGHCXROE3* 
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25 

DETAILED DESCRIPTION OF METHOD FOR CONSTRUCTING THREE-DIMENSIONAL MODEL OF ANTIBODY 
VARIABLE REGION 

[0070] The references cited in the text below are listed at the end of this Example. 

30 [0071] The first antibody Fab structure was determined in 1972. Since then, no more than about twelve Fab structures 
have been published, a number that represents a very small fraction of the total antibody repertoire (>10 8 antibodies). 
To understand the molecular basis of this antibody diversity will require knowledge of either a large number of x-ray 
structures, or the rules by which combining site topography is governed. The development of such prediction rules has 
now reached the point where variable regions of antibodies can be modelled to an accuracy approaching that of the 

35 medium resolution x-ray structure. 

[0072] The interaction of an antibody with its cognate antigen is one of the most widely accepted paradigms of 
molecular recognition. To understand the antibody-antigen interaction in atomic detail requires knowledge of the three- 
dimensional structure of antibodies and of their antigen complexes. Traditionally such information has come from x- 
ray crystailographic studies (see Davies et al. for review (Davies et al., 1988)). 

40 [0073] The modelling of antibody combining sites was first attempted by Padlan & Davies (Padlan et al., 1976) at a 
time when very few antibody structures were known. Nonetheless, Padlan and colleagues recognized that the key lay 
in high structural homology that existed within the p-sheet framework regions of different antibody variable domains. 
The antigen combining site is formed by the juxtaposition of six interstrand loops, or CDRs (Complementarity Deter- 
mining Regions) (Kabat et al., 1987), on this framework. If the framework could be modelled by homology then it might 

45 be possible to model the CDRs in the same way. Padlan and Davies (Padlan et al., 1976) reasoned that CDR length 
was the important determinant of backbone conformation though the number of antibody structures was insufficient to 
thoroughly test this maximum overlap procedure (MOP). This notion was not picked up again until the early 1980's 
when Pedersen and Rees proposed a similar approach to modelling antibody combining sites based on a more ex- 
tensive analysis of antibody structures (de la Pas et al., 1986). 

so [0074] Those essentially knowledge-based procedures are best exemplified for antibodies by the work of Chothia & 
Lesk (Chothia et al., 1986) who, in 1986, extended and modified the MOP procedure by introducing the concept of 
"key" residues. These residues allow the further subdivision of CDRs of the same length into "canonical" structures 
which differ in having residues at specified positions that, through packing, hydrogen bonding or the ability to assume 
unusual values of the torsion angels \p and w, determine the precise CDR conformation (Chothia et al., 1 989). Similar 

55 knowledge-based methods have been proposed for predicting loop conformations in general (Thornton et al., 1988; 
Tramontano et al., 1989). These methods rely on the crystailographic database of protein structures. However, none 
of the above knowledge-based methods has been totally successful. In particular, the MOP or canonical structure 
approaches have succeeded in modelling only five of the six CDRs. This stems from the fact that the third CDR of the 
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heavy chain, H3, is more variable in sequence, length and structure than any of the other CDRs. 
[0075] To deal with this problem several groups have attempted to use ab initio methods to model the combining site 
(Bruccoleri and Karplus, 1987). The requirement with such methods is that the total allowable conformational space 
accessible to a particular CDR is sampled. Typical of purely geometric approaches is that of Go & Sheraga (Go and 

5 Sheraga, 1970) and more recently Palmer & Sheraga (Palmer and Sheraga, 1991 ), where the problem is reduced to 
one in which the central region of the polypeptide backbone, having characteristic bond length and bond angles, is 
constructed between the end points of the loop (CDR if an antibody loop) by a "chain closure" algorithm. In a modification 
of this algorithm, Bruccoleri & Karplus (Bruccoleri and Karplus, 1987) introduced an energy minimization procedure 
which greatly expanded the domain of conformational space searched during the chain closure procedure. This mod- 

10 ification is incorporated into the conformational search program CONGEN (Bruccoleri and Karplus, 1987), which also 
allows the userto choose any set of standard bond length and bond angels such as the CHARMM (Brooks etal., 1983) 
standard geometry parameter sets. Other approaches such as minimization (Moult and James, 1986), or molecular 
dynamics (Fine et al., 1 986) either fail to saturate conformational space or are unable to deal with the problem of long 
CDRs. Whichever of the ab initio methods is employed however, the problem is one of defining the selection criteria 

15 in such a way as to allow the unambiguous identification of the correct structure (in this context correct is defined by 
reference to an appropriate X-ray structure) within the ensemble of candidates, for every CDR. To date this has not 
been possible. 

[0076] Recently a more holistic approach has been taken to the modelling of CDRs which combines the advantages 
of knowledge-based and ab initio methods in a single algorithm known as CAMAL (Combined Algorithm for Modelling 

20 Antibody Loops) (Martin et al., 1989; Martin et al., 1991 ). Previously this algorithm has been used to model individual 
CDRs in the presence of the crystal structure conformations of the other five. As is demonstrated below, CAMAL is 
able to predict the backbone conformations of all six CDRs of the antibody combining site to an accuracy approaching 
that of medium resolution x-ray structures. In addition the algorithm includes a procedure for selecting and fitting to- 
gether the light and heavy chain framework regions prior to generation of CDR conformations, thus making possible 

25 the prediction of the entire variable region. Furthermore a new Monte Carlo (MC) simulated annealing method has 
been developed for the determination of sidechain conformations. 

The Framework Region 

30 [0077] Antibody framework regions consist of conserved p-strands that form the p-barrel structure characteristic of 
immunoglobulin V-type regions. In the procedure described here each V-region is built from a database of known 
antibody structures, using sequence homology for selection of the light (L) and heavy (H) chain V-domains. The two 
domains are then paired by least squares fitting on the most conserved strands of the antibody p-barrel (Table 2 and 
Figures 5 & 6). The strand orientations were determined by analyzing the barrels of known antibody crystal structures. 

35 Eight antibodies were analyzed using a multiple structure fitting program as follows. Seven structures were fitted onto 
one of the set selected at random and mean coordinates were calculated. All eight structures were then fitted onto 
these mean coordinates and new mean coordinates determined. This procedure was iterated until the mean coordinate 
set converged (5-10 cycles). The variance for the mean coordinates at each barrel point (N,Cot,C) was calculated. In 
Figure 5 this variance is plotted against the projected positions of these points onto the conjugate axis of the barrel. 

40 [0078] Strand 8 and alt but two residues of strand 7 in both light and heavy chains were eliminated as they showed 
deviations greater than 3a (standard deviation units) from the mean coordinates. These two strands comprised the 
takeoff points of CDR H3, and suggests that any knowledge-based prediction of CDR H3 would have to account not 
only for sequence and length variation in the CDR itself, but also for the position of the participating strands. The 
remaining mean coordinates were used as a scaffold onto which the L and H chains were fitted. Strands 7 and 8 in 

4 5 the final framework were obtained from the database structure used in the construction. The framework strands are 
marked + in the multialignment in Table 2. 

[0079] The sidechains were then replaced using a 'maximum overlap' method, in which sidechain templates were 
fitted on backbone atoms with the sidechain torsion angles being adjusted to match those of equivalent torsions in the 
parent sidechain. 

50 

The Combining Site 

[0080] The procedure for predicting the structure of combining sites combines a database search with a conforma- 
tional search procedure. The architecture of the program suite to perform this task is outlined in Figure 7. 
55 [0081] The database search utilizes distance constraints for each of the six CDR loops determined from known 
antibody structures. These constraints were determined by calculating Ca-Ca distances within known loops and using 
a search range of x + 3.5a (the mean ± 3.5 standard deviation units). A database containing all the proteins in the 
Brookhaven Protein Databank (Bernstein et al., 1977) is then searched for fragments which satisfy the constraints for 
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a loop of the required length. The middle section of the loop is then deleted and reconstructed using the conformational 
search program CONGEN (Bruccoleri and Karplus, 1987). For loops of six or seven residues, the structure database 
appears to saturate the conformational space available to the backbone adequately and only sidechains are built by. 
conformational search. Loops shorter than six residues are built by conformational search alone since this is compu- 
5 . tationally feasible and the number of loops selected from the database becomes unacceptably large as loop length 
decreases. 

[0082] When modelling a complete combining site, loops of 6 or more residues are modelled individually with the 
other loops absent. If the loops are built consecutively, small errors can accumulate leading to a poor result (Martin, 
1990). All the loop conformations are then evaluated using a solvent modified potential, which excludes the attractive 
10 van der Waals and electrostatic terms of the non-bonded energy function contained within the GROMOS (Aqvist et 
al., 1985) potential. The lowest five energy conformations are selected and filtered using a "structurally determining 
residue" algorithm (FILTER), based on backbone torsion angles observed in the original database loops. Since the 
database search is not used for the shortest loops of 5 residues or fewer, the FILTER algorithm cannot be used. Energy 
is thus the only available selection criterion and the short loops are built last, in the presence of the longer loops. 

15 

Side Chains 

[0083] The determination of sidechain positions was previously done using the iterative sidechain determination 
algorithm described by Bruccoleri et al. (Bruccoleri and Karplus, 1987). Unfortunately the CHARMM (Brooks et al., 
20 1 983) force field fails to select the correct conformations of exposed hydrophobic sidechains. There is no penalty for 
having an exposed uncharged atom, without solvent present. CONGEN is also unable to saturate the conformational 
space for a large number of sidechains (more than 6 residues). 

[0084] Recently Lee et al. (Lee and Levitt, 1991; Lee and Subbiah, 1991) has proposed a method for searching 
conformational space for a large number of sidechains using MC simulated annealing. A simple energy function is 
25 used for the evaluation of conformations generated by a biased random walk: 



Where the first term is a simple Lennard-Jones potential which evaluates the non-bonded contacts between the atoms 
in a given molecule, the second term is a simple torsional term which only applies to C-C bonds. The torsional term 
35 biases the function towards 60° rotamers. % and Kq are constants. The metropolis function: 

P=C T 

40 

is used to evaluate the energy function. Any move which results in a decrease in energy is accepted, and any move 
which results in a positive 8E is only accepted with the probability P. This simple method can be used to search the 
large conformational space defined by a set of torsion angles in amino-acid sidechains, and find or define the global 
minimum which exist for a set of sidechains. Tis the simulation temperature. 
45 [0085] When searching sidechain conformations using this method the simulation system usually gets trapped in an 
energetic minima well before the global minimum is encountered, at a high temperature, without the solution space 
having been searched sufficiently. This problem can be solved by truncating the Lennard- Jones potential, thus allowing 
atoms to pass through each other. In reality this function would converge towards infinity when the distance r between 
the atoms approaches zero. 

50 [0086] The evaluation of sidechain conformations generated is done solely on the basis of energy, for internal (core) 
residues, since good van der Waal's interactions are considered to be equal to a good packing of the sidechains. The 
situation becomes more complicated when trying to predict the conformation of surface residues. The lowest van der 
Waal's interaction is obtained by a combination of sidechain conformations which minimize the overlap of atoms, this 
means that the lowest energy is obtained with extended conformations of sidechains, without considering good packing 

55 of sidechains. 

[0087] Using the fact that hydrophobic, bulky residues will be shielded by the hydrophilic sidechains, and will be 
buried in the surface, it is possible to generate a simple function which will evaluate these macroscopic observations. 
These functions can either be implemented in the objective evaluation function of the Monte Carlo simulation, or as is 
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done here, added as a post processing step. Including an accessibility/hydrophobicity term in the evaluation function 
would slow down the calculation considerably, hence the term has been added as a post processing function. The 
function used is a sum of the product of relative exposed surface area multiplied by the residual hydrophobicities. The 
hydrophobicities used are taken from Cornette et al. (Cornette et al., 1987). 


n is the number of sidechains reconstructed. The surface area is calculated using the tesselated icosahedron approach 
(Chau and Dean, 1987), which is not very precise (0.1 percent), but is able to evaluate a large number of conformations. 
The function is evaluated for the final 2,000 conformations and the lowest value conformation selected as the best. 
[0088] Using this simple approach it is possible to integrate over a large phase space with many degrees of freedom, 
and get a complete sampling of the space. 

Predicted Structures of an Anti-hapten, Anti -peptide and Two Anti-protein Antibodies 

[0089] In the following section the predicted structures of four different antibody F v regions are presented and ana- 
lyzed. The antibodies are: 

• Gloop-2 (Darsley and Rees, 1985), an anti-lysozyrne antibody whose Fab structure was determined by Jeffrey et 
al., (Jeffrey et al., 1991 ) and which was used as a learning exercise during the development of CAMAL. 

• D 1 .3 (Amit et al., 1 986), an anti-lysozyme antibody whose uncomplexed F v coordinates were supplied by R. Poljak 
et al. after the model coordinates had been deposited. 

• 36-71 (Rose et al., 1990), an anti-phenylarsonate antibody whose Fab structure was carried out by D. R. Rose, 
et al., and whose coordinates were obtained after the model coordinates had been deposited. 

• 3D6 (Grunow et al., 1988), an anti-protein (GP41 of HIV) antibody whose Fab structure was carried out by D. 
Carter et al. (Carter, 1991 ) and whose coordinates were obtained after the model coordinates had been deposited. 
For this antibody, the model was generated using the canonical loop method of Chothia & Lesk (Chothia et al., 
1989; Chothia etal., 1986)forCDRsL1, L2, H1 and H2, while L3and H3, which cannot be modelled using canonical 
structures, were constructed using CAMAL. 

[0090] All four models were subjected to both restrained and unrestrained energy minimization using the DISCOVER 
(TM Biosym Technology) potential with 300 cycles of steepest descents, followed by conjugate gradient minimization 
until convergence to within 0.042 J (0.01 Kcal) occurred. 

[0091] The resolution and R-factors of the x-ray structures are given in Table 3 together with the parent frameworks 
selected in building the models. The structures and models were compared by global fits of the loops. The p-barrel 
strands 1 to 6, as described above, were least squares fitted and the RMS deviation was then calculated over the 
» loops. The backbone (N,Ca,C) RMS values for fitting model and crystal structure frameworks were between 0.4 and 
0.9x1 0" 10 m (0.4 and 0.9 A), illustrating the conservation of the core p-barrel. Using all eight strands RMS deviations 
between 0.6 and 1.2x10 _10 m (0.6 and 1.2 A) were observed. 

[0092] Global fits (Table 4) give a more realistic measure of the accuracy of the model than a local least-squares fit 
over the loops since they account for the overall positioning of the loops in the context of the F v structure. Local fits, 
which give lower RMS deviations, are also shown in Table 4. Differences between local and global RMS deviations 
arise from differences in V H A/ L domain packing and differences in loop 'take off angles and positions. 
[0093] Table 5 shows the canonical loops selected from modelling 3D6. Backbone structures of the modelled CDRs, 
superimposed on the x-ray structures after global fitting are shown in Figure 8. General features and points of interest 
for each of the six CDRs are discussed below. 

Analysis of the CDR Regions 

[0094] During the comparison of CDR conformations in the V-region models and the x-ray Fab structures it was 
observed that at certain positions in a CDR, the peptide backbone may adopt either of two conformations by undergoing 


n 
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a "peptide flip" (1 ,4 shift). This phenomenon is also seen in type 2 p-turns (Paul et al., 1990). Dynamics simulations of 
p-turns show that the transformation energy between $1 = -00, y1 = -30, $2 = -90, \y2 = 0 and <|>1 = -00, y1 = 120, <))2 
= 90, \|/2 = 0 has a maximum value of 5 kcal (Paul et al., 1990). This is low enough to allow selection of either confor- 
mation. The peptide flip is observed within several canonical classes (as described by Chothia et al. (Chothia et al., 

5 1989)) and the hydrogen bonding pattern used to determine the conformation of a canonical class does not disallow 
the peptide flip. Any modelling procedure should therefore take these, or any other multiple conformations, into con- 
sideration where the transformation energies are sufficiently low to permit population of the different conformational 
forms. Table 6 shows an example of the "peptide-flip" phenomenon from the crystal lographic database of antibody 
structures. It should be noted that a single crystal structure will not show multiple conformations since the crystallization 

10 will 'freeze out' one of the conformations. During the modelling procedure the two populations of conformers are easily 
extracted from a set of ab initio generated loops, by using a torsional clustering algorithm. 

CDR-L1 

15 [0095] In Gloop-2 and D 1 .3, all five low energy conformations were very similar with RMS deviations differing by less 
than 0.25x10- 10 m (0.25 A) (backbone) and 0.35x10" 10 m (0.35 A) (all atoms). The FILTER algorithm was unable to 
distinguish between the conformations and the lowest energy structure was selected. 

[0096] Although CDR-L1 of 3D6 was originally built using the canonical loop from HyHEL-10, the midsection was 
rebuilt by conformational search, for the following reason. HyHEL-10 and REI CDR-L1 loops are placed in the same 
20 canonical ensemble (Chothia et al., 1 989) although they contain a 1 -4 shift (peptide flip) relative to one another between 
the fifth and eighth residues of the loop (residues 28-31 ) (see Table 6). 

[0097] 36-71 shows the same shift between the model and crystal structure CDRs. Both crystal structure and 
model were compared with other loops of the same canonical class as defined by Chcthia et al. (Chothia et al., 1989). 
It was found that the hydrogen bonding pattern which determines the conformation was conserved. 

25 

CDR-L2 

[0098] CDR-L2 of D1.3 has two adjacent threonines (49, 50) which in the x-ray structure are packed against the 
tyrosine at the fourth position of CDR-H3, thus minimizing the exposed hydrophobic sidechains. In the unminimized 
30 model the threonine sidechains are exposed to the solvent, but after energy minimization, this packing is observed. 

CDR-L3 

[0099] In GIoop-2, D1.3 and 36-71 the proline at the seventh position in the loop is correctly predicted in the cis 
35 conformation. It has previously been suggested that the conformation of CDR-L3 is dictated by the presence of a proline 
in position 8 or 9 (Chothia et al., 1989) within the loop. 3D6 does not have a proline in either position. Only 7 out of 
290 CDR-L3 sequences (Kabat et al., 1987) lack a proline at both positions and in all of the published x-ray structures 
this proline is present. This is an example of a situation where either a new canonical class may need to be defined 
or where the canonical rule breaks down altogether, and an alternative method must be employed. 
40 [0100] The 3D6 L3 loop is 7 residues in length and was built using database loops alone where conformational space 
is saturated by means of fragments selected from the crystallographic database (Global RMS 2.01x10- 10 m (2.01 A), 
N,Ca,C), and by using CAMAL (Construction: Q[Q(YNS)Y]S, Global RMS: 1 .97x1 0" 10 m 1 .97 A, N.C<x,C). The similarity 
of the structures generated by the two procedures illustrates the utility of the database search and suggests that, for 
shorter loops it is capable of saturating the available conformational space. 

45 

CDR-H1 

[0101] Using the Kabat and Wu definition of CDR-H1 places this loop as an extension of the p-sheet. The extended 
nature of this stretch of peptide limits its conformational flexibility and CDR-H 1 is generally modelled accurately (Martin 
50 et al., 1989; Chothia et al., 1989). 

[0102] In Gloop-2 and D1 .3, the Phe or Tyr sidechain at the second position in the loop is poorly placed and packs 
against Leu at the penultimate position in HFR1 (see Table 2). 36-71 has a well-placed Asn at this position, rather than 
the more common bulky hydrophobic sidechain. 

55 CDR-H2 

[0103] CDR-H2 of 36-71 is similar in sequence to F19.9 (Strong et al., 1991), (36-71: YNNPGNGYIA (SEQ ID NO: 
492); F19.9: YINPGKGYLS (SEQ ID NO:493)). While the structurally determining residues specified by Chothia and 
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Lesk (Chothia et al., 1989) are conserved, the backbone conformations are different: F19.9 has a bulge at the -PGN- 
Gly, compared with 36-71, giving the loop a 'kink' in the middle. The model of 36-71 shows a 1-4 shift, though the 
sidechains are still well placed. 

[0104] In Gloop-2, the all atom RMS deviation is poor (3x10* 10 m) (3.00 A) (Jeffrey et al., 1991) when compared with 
5 the 92^ crystal structure, owing to rotations of the Phe at position 3 in the loop and Tyr at position 1 0 by approximately 
120° about the % 2 torsion angle. Gloop-2 has been solved in two different crystal forms, P2^ and PI (Jeffrey et al., 
1991; Jeffrey, 1989). When compared with the P1 structure, the sidechains are placed almost perfectly and the all 
atom RMS (global fit) drops to 2.23x10- 10 m (2.23 A). 

[0105] This concerted sidechain motion between crystal forms illustrates the effects of crystallization conditions on 
10 surface sidechain placement. Even though surface sidechains may show low temperature factors indicating low mobility 
in the crystal, their mobility in solution may be high. In the Gloop-2 P1 structure, the mean sidechain temperature factor 
for the F v domain is 13.46 (a = 8.20) while the sidechains of these two residues of H2 show mean temperature factors 
of 5.56 (a = 0.68) for the Phe at position 3 and 7.10 (a = 1.73) for the Tyr at position 10. 

15 CDR-H3 

[0106] CDR-H3 is the most variable of the six CDR's with all lengths up to 21 residues being represented in Kabat 
et al., (Kabat et al., 1987). This extreme variability results from V-D-J splicing (Schilling et al., 1980) and has always 
been a problem when attempting to model antibodies. Such loops may be divided into short (up to 7 residues), medium 
20 (up to 14 residues) and long (15 or more residues). Using the CAMAL procedure, short and medium CDR-H3's can 
be modelled as accurately as other CDR's of similar lengths. Although long CDR-H3's are more difficult and cannot, 
at present, be built to the same accuracy, the chain trace is still correct. 

[0107] It is unlikely that the longer loops consist of 'pure' loops (i.e., all random coil or turn). In crystal structures of 
antibodies with medium to long CDR-H3 loops (McPC603 (Rudikoff eta!., 1981): 11 amino acids (aa); KOL (Marquart 
25 et al., 1980): 17 aa; F19.9 (Lascombe et al., 1989): 15 aa) the loops consist of a disordered p-sheet extension from 
the p-barrel core and a 5-8 residue random coil/turn connecting these two strands. 

[0108] To determine the nature of medium to long loops (>8 residues) which satisfy the CDR-H3 constraints, a com- 
plete search of the Protein Databank for loops of length 8-20 residues, was performed using the inter-Ca distance 
constraints determined from known antibody crystal structures for CDR-H3. The resulting loops were then analyzed 

30 using the DSSP (Kabsch and Sander, 1983) program, which is able to assign secondary structure to polypeptide 
structures. The amount of secondary structure for each length of loop was calculated, and it was observed that for 
loops longer than 12 residues the amount of secondary structure within each of the classes described in DSSP was 
constant. The number of loops selected is also constant (approximately 150 loops) for loops longer than 12 residues. 
A closer inspection of each of the length ensembles shows indeed that the loops are the same between the groups. 

35 [0109] This analysis shows that, like the long CDR-H3 crystal structures, the selected fragments consist of p-strands 
connected by 5-8 residue loops. For loops above 12-13 residues in length, the same loops are selected, but with 
extensions to the p-strands. This is called the "sliding-ladder" effect. In addition, the maximum size of a random coil 
or turn fragment in any of the structures contained in the Protein Databank tends not to exceed 8 residues, as deter- 
mined by DSSP. This implies that the conformational space of longer loops is not saturated by the database and, 

40 although it is unlikely that long loops in antibodies will differ significantly from long loops in other structures, confidence 
in the prediction must be correspondingly reduced. 

[01 10] By how much is the usefulness of the CAMAL algorithm reduced by this observation ? 
[0111] The frequency of occurrence of different CDR-H3 lengths in antibody sequences described by Kabat et al. 
(Kabat et al., 1987) was analyzed. Figure 10 shows that more than 85% of H3 loops have lengths between 4 and 14 
45 residues which can be modelled accurately by the CAMAL algorithm. 

[0112] CDR-H3 of D1.3 is of average length (8 residues), though no loops of this length are seen in the available 
antibody structures. The crystal structure coordinate set showed an RMS of 1.9x10- 10 m (1.9 A) compared with the 
model. 

[0113] The 36-71 loop is 12 residues long. The conformation is correctly predicted as a short loop connecting an 

50 extension of the p-sheet. 

[0114] The 3D6 H3 loop is 17 residues long. While KOL (Marquart et a!., 1980) has the same length it has only one 
residue in common with 3D6 and only one conservative mutation. There is thus no reason to believe that the confor- 
mations would be similar. The final predicted conformation of 3D6 is an extended p-sheet, as in the crystal structure. 
The difference between the predicted and the crystal structure of 3D6-H3 is due to a twist of 5-7° in the extended p- 

55 sheet loop (see Figures 9A-9D). Such a twist has also been observed for complexed and uncomplexed antibodies by 
Wilson et al. (Wilson and others). This suggests that long CDR-H3 loops may be flexible and actively involved In antigen 
binding. 
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The Complete Variable Region 

[01 15] Prediction of the strand positions and V L -V H orientation in the framework p-barrel was exact for atl of the four 
antibodies. The backbone (N,Ca,C) RMS deviations from the crystal structures were between 0.56 and 0.86x10" 10 m 

5 (0.56 and 0.86 A), despite the fact that, in all cases the V L and V H regions of a particular model were derived from 
different antibody structures. This suggests that this method will do well in procedures such as humanization (German 
et a!., 1991 ), where correct framework positioning is important. The backbones of all six CDRs in all four antibodies 
are essentially correctly predicted, as shown in Figure 8. There are two important points to make about these predic- 
tions. First, the position of each CDR on its framework barrel is correct. Thus, CDR-framework interactions can be 

10 confidently monitored. The only deviation from the x-ray structure is CDR-H3 of antibody 3D6 which has been previously 
discussed. Second, the all atom RMS deviation between models and x-ray structures is dominated by sidechain po- 
sitions. In most instances this deviation is due to a small number of incorrectly positioned, exposed sidechains (for 
example, in D1 .3 the only sidechains which are incorrectly predicted are Tyr 9 of L1 , Trp 4 of L3, Tyr 2 of H1 and Tyr 
4 of H3). Since each CDR is constructed in the absence of other CDRs, the force field may choose a rotamer which 

15 is 120° away from that found in the crystal structure. This effect has also been observed by Lee et al. (Lee and Levitt, 
1991). 

Conclusion 

20 [0116] For antibodies having CDR H3 regions of 14 residues or less the complete variable domain can be modelled 
to an accuracy approaching that of medium resolution x-ray structures. For antibodies with longer H3 loops the CAMAL 
algorithm is likely to need an additional procedure in which molecular dynamics simulations are also incorporated. 
[01 17] The canonical approach of Chothia et al. appears to work well (at least in modelling backbones) where it may 
be applied and may be used successfully in combination with the CAMAL procedure. 

25 [0118] One important observation that has emerged from these studies is that a given loop can exist in several 
" conformations. In particular, this seems likely for CDR-L1 and, to a lesser extent, CDR-L3 and longer CDR-H3's. A 
simple combinatorial calculation shows that, if each of these three loops can exist in three separate conformations, a 
given combining site can have 3 3 = 27 different topographies. Clearly, this would explain the origins of cross reactivity 
and would allow for induced fit of antigens. 
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Table 3: 


Details of the antibody crystal structures against which the models were compared and the parent frameworks used 

to build the models. Resolution data for D1 .3 has not yet been published. 




Framework Model 

Antibody 

Resolution 

R-factor 

Light 

Heavy 

Gloop-2 

2.80 

21.2 

REI 

HyHEL-5 

D1.3 



REI 

NEW 

36-71 

1.90 

20.9 

Gioop2 

NEW 

3D6 

2.70 

17.7 
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15 
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25 
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Loop 

Canonical 

Sequence 

SEQ ID NO 

LI 

HyHEL-10 

RASQS I S RWLA 

518 


(3D6) 

RASQS I GNNLH 

497 

L2 

REI 

EASNDLA 

519 


(3D6) 

K A S S LES 

501 

HI 

McPC603 

DFYME 

520 


(306) 

DYAMH 

509 

H2 

KOL 

I IWDDGSDQ' 

521 


(306) 

! SWDS S S IG 

513 


Table S: Canonical loops selected for (he model of 3D6(takea from Chothia et at (1989) ). 


Table 6: 


20 

Backbone 

and \j/ angles of residues in CDR-L1 from HyHEL-10 and REI classified in the same canonical group 
by Chothia et at (1989). The residues exhibiting a peptide flip are indicated by a *. 


Residue Number 

24 

25 

26 

27 

28* 

29* 

25 

REI 

HyHEL-10 

Sequence 
Sequence 

Q-/138 
R -/108 

A -103/1 57 
A -85/135 

S -96/7 
S -88/64 

Q -158/142 
Q 172/160 

S ^0/108 
S -64/-38 

I 112/9 
I 9/63 


Residue Number 

30* 

31* 

32 

33 

32 


30 

REI 

HyHEL-10 

Sequence 
Sequence 

I 79/-77 
G -63/107 

K -146/21 
N 85/-15 

Y -104/89 
N -105/12 

L -143/133 
L -129/118 

N -144/- 
H -126/- 

SEQ ID 
NO: 522 
SEQ ID 
NO: 518 
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4, pp; 187-217. 
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[0125] Carter, D. etal. (1991). Protein Engineering, p. 9999. 
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10 [0134] Go, N. and Sheraga, H. (1970). Ring Closure and Local Conformational Deformations of Chain Molecules. 
Macromolecules 3, pp. 178-187. 
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SEQUENCE LISTING 

[0159] GENERAL INFORMATION 

10 (i) APPLICANT: PEDERSEN, Jan T. 

SEARLE, Stephen M.J. 
REES, Anthony R. 
ROGUSKA, Michael A. 
GUILD, Braydon C. 

15 

(ii) TITLE OF INVENTION: SURFACE RESIDUE VENEERING OF RODENT ANTIBODIES 

(iii) NUMBER OF SEQUENCES: 522 
20 (iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Sughrue, Mion, Zinn, Macpeak & Seas 

(B) STREET: 2100 Pensylvania Avenue, N.W. 

(C) CITY: Washington 
25 (D) STATE: D.C. 

(E) COUNTRY: United States 

(F) ZIP: 20037-3202 

(v) COMPUTER READABLE FORM: 

30 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: HP 9000/700 Workstation 

(C) OPERATING SYSTEM: UNIX 

(D) SOFTWARE: In house 

35 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 07/942,245 

(B) FILING DATE: 09-SEP-1992 
40 (C) CLASSIFICATION: 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (202) 293-7060 
45 (B) TELEFAX: (202) 293-7860 

(C) TELEX: 6491103 

(1 ) INFORMATION FOR SEQ ID NO:1 
50 (j) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

55 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1: 


34 
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Asp lie Gin Met: Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly 
1 5 10 15 


Glu Arg Val Ser Leu Thr Cys Arg Ala Ser Gin Glu lie Ser Gly Tyr 

20 25 30 


Leu Ser Trp Leu Gin Gin Lys Pro Asp Gly Thr lie Lys Arg Leu lie 
35 40 45 


Tyr Ala Ala Ser Thr Leu Asp Ser Gly Val Pro Lys Arg Phe Ser Gly 
50 55 60 


Arg Arg Ser Gly Ser Asp Tyr Ser Leu Thr lie Ser Ser Leu Glu Ser 
65 70 75 80 

Glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gin Tyr Leu Ser Tyr Pro Leu 
85 90 95 


Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 
100 105 


(2) INFORMATION FOR SEQ ID NO:2 
(i) SEQUENCE CHARACTERISTICS: 


(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 


35 


EP 0 592 106 B1 


Asp He Gin Met Thr Gin Ser Pro Ala Ser Leu Ser Ala Ser Val Gly 
1 5 10 15 

Glu Thr Val Thr He Thr Cys Arg Ala Ser Gly Asn He His Asn Tyr 
20 25 30 

Leu Ala Trg Tyr Gin Gin Lys Gin Gly Lys Ser Pro Gin Leu Leu Val 
35 40 45 

Tyr Tyr Thr Thr Thr Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Gin Tyr Ser Leu Lys He Asn Ser Leu Gin Pro 
65 * 70 75 80 

Glu Asp Phe Gly Ser Tyr Tyr cys Gin His Phe Trp Ser Thr Pro Arg 
85 90 95 


Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Arg 
100 105 


(3) INFORMATION FOR SEQ ID NO:3 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 


36 


EP 0 592 106 B1 


Asp lie Val Leu Thr Gin Ser Pro Ala lie Met: Ser Ala Ser Pro Gly 
15 10 15 

Glu Lys Val Thr Met Thr Cys Ser Ala Ser Ser Ser Val Asn Tyr Met 
20 25 30 


Tyr Trp Tyr Gin Gin Lys Ser Gly Thr Ser Pro Lys Arg Trp He Tyr 
35 40 45 

Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Val Arg Phe Ser Gly Ser 
50 * 55 60 

Gly Ser Gly Thr Ser Tyr Ser Leu Thr He Ser Ser Met Glu Thr Glu 
65 70 75 80 

Asp Ala Ala Glu Tyr Tyr Cys Gin Gin Trp Gly Arg Asn Pro Thr Phe 
85 90 95 

Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 
100 105 


(4) INFORMATION FOR SEQ ID NO:4 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

Asp He Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Val Thr Pro Gly 
1 5 10 15 
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Asn Ser Val Ser Leu Ser cys Arg Ala Ser Gin Ser lie Gly Asn Asn 
20 25 30 

Leu His Trp Tyr Gin Gin Lys Ser His Glu Ser Pro Arg Leu Leu He 

35 40 45 


Lys Tyr Ala Ser Gin Ser He Ser Gly He Pro Ser Arg Phe Ser Gly 
50 55 60 


Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser He Asn Ser Val Glu Thr 
65 70 75 80 

Glu Asp Phe Gly Met Tyr Phe Cys Gin Gin Ser Asn Ser Trp Pro Tyr 
85 90 95 


Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 
100 105 


(5) INFORMATION FOR SEQ ID NO:5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 108 amino acids 

(B) TYPE: amino acid- 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5: 


Glu He Val Leu Thr Gin Ser Pro Ala He Thr Ala Ala Ser Leu Gly 
1-5 10 15 


Gin Lys Val Thr He Thr Cys Ser Ala Ser Ser Ser Val Ser Ser Leu 
.20 25 30 

His Trp Tyr Gin Gin Lys Ser Gly Thr Ser Pro Lys Pro Trp He Tyr 
- 35 40 45 

Glu He Ser Lys Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser 
50 * 55 60 


Gly Ser Gly Thr Ser Tyr Ser Leu Thr He Asn Thr Met Glu Ala Glu 
65 70 75 80 

Asp Ala Ala He Tyr Tyr Cys Gin Gin Trp Thr Tyr Pro Leu He Thr 
85 90 95 
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Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 

100 105 


(6) INFORMATION FOR SEQ ID NO:6 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6: 

Glu Ser Val Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro Gly Gin 
1 5 10 15 

Arg Val Thr lie Ser Cys Thr Gly Thr Ser Ser Asn lie Gly Ser lie 
20 25 30 

Thr Val Asn Trp Tyr Gin Gin Leu Pro Gly Met Ala Pro Lys Leu Leu 
35 40 45 

lie Tyr Arg Asp Ala Met Arg Pro Ser Gly Val Pro Thr Arg Phe Ser 
50 55 60 

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala lie Ser Gly Leu Glu 
65 70 75 80 

Ala Glu Asp Glu Ser Asp Tyr Tyr Cys Ala Ser Trp Asn Ser Ser Asp 

85 90 95 

Asn Ser Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu Gly Gin 
100 105 110 


(7) INFORMATION FOR SEQ ID NO:7 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 
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Asp lie Val Met Thr Gin Ser Pro Ser Ser Leu Ser Val Ser Ala Gly 
1 5 10 15 


Glu Arg Val Thr Met Ser Cys Lys Ser Ser Gin Ser Leu Leu Asn Ser 
20 25 30 


Giy Asn Gin Lys Asn Phe Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 
35 40 45 


Pro Pro Lys Leu Leu lie Tyr Gly Ala Ser Thr Arg Glu Ser Gly Val 
50 55 60 


Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 70 75 80 

lie Ser Ser Val Gin Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gin Asn 

85 90 95 


Asp His Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu lie 
100 105 no 


Lys Arg Ala 
115 

(8) INFORMATION FOR SEQ ID NO:8 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 103 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8: 
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Ser Val Leu Thr Gin Pro Pro Ser Val Ser Gly Ala Pro Gly Gin Arg . 
1 5 10 15 


Val Thr. lie Ser Cys Thr Gly Ser Ser Ser Asn lie Gly Ala Gly Asn 
20 25 30 


His Val Lys Trp Tyr Gin Gin Leu Pro Gly Thr Ala Pro Lys Leu Leu. 
35 40 45 


lie Phe His Asn Asn Ala Arg Phe Ser Val Ser Lys Ser Gly Ser Ser 
50 55 60 


Ala Thr Leu Ala lie Thr Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr 
65 70 75 80 


Tyr Cys Gin Ser Tyr Asp Arg Ser Leu Arg Val Phe Gly Gly Gly Thr 
85 90 ~ 95 

Lys Leu Thr Val Leu Arg Gin 
100 

(9) INFORMATION FOR SEQ ID NO:9 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 114 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9: 
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Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly- 
15 10 15 


Asp Gin Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser 
20 25 30 


Gin Gly Asn Thr Tyr Leu Arg Trp Tyr Leu Gin Lys Pro Gly Gin Ser 
35 40 45 


Pro Lys Val Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 


Asn Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe cys Ser Gin Ser 
85 90 95 

Thr His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
" " 100 105 110 


Arg Ala 

(10) INFORMATION FOR SEQ ID NO:10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10: 
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Asp lie Gin Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 

1 5 10 ... is, . 

Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp He Ser Asn Tyr 
20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu Val 
35 40 45 

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu His 
65 70 75 80 

Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Ser Thr Thr Pro Arg 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Arg 
100 105 

(11) INFORMATION FOR SEQ ID NO:11 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11: 


Asp He Gin Met Thr Gin He Pro Ser Ser Leu Ser Ala Ser Leu Gly 
1 5 10 15 


Asp Arg Val Ser He Ser Cys Arg Ala Ser Gin Asp He Asn Asn Phe 
20 25 30 


Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He Lys Leu Leu He 
35 40 45 


Tyr Phe Thr Ser Arg Ser Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 
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Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr lie Ser Asn Leu Glu Gin 
65 70 75 80 

Glu Asp lie Ala Thr Tyr Phe Cys Gin Gin Gly Asn Ala Leu Pro Arg 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg Ala 
100 105 

(12) INFORMATION FOR SEQ ID NO:12 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12: 


Asp lie Gin Met Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser Val Gly 

1 ' 5 10 15 


Asb Arg Val Thr He Thr Cys Arg Ala Ser Gin Ser He Ser Arg Trp 
20 25 30 


Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Val Pro Lys Leu Leu He 
35 40 45 


Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 - 80 

Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Ser Phe 
85 90 95 

Gly Pro Gly Thr Lys Val Asp He Lys Arg Thr 
100 105 

(13) INFORMATION FOR SEQ ID NO:13 
(i) SEQUENCE CHARACTERISTICS: 


(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13: 


Gin Val Gin Leu Gin Gin Ser Gly Thr Glu Leu Ala Arg Pro Gly Ala 
15 10 15 


Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Phe 
20 25 30 


Gly lie Thr Trp Val Lys Gin Arg Thr Gly Gin Gly Leu Glu Trp lie 
35 40 45 


Gly Glu lie Phe Pro Gly Asn Ser Lys Thr Tyr Tyr Ala Glu Arg Phe 
50 55 60 


Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Thr Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 


Ala Arg Glu lie Arg Tyr Trp Gly 
100 


(14) INFORMATION FOR SEQ ID NO:14 

(i) SEQUENCE CHARACTERISTICS: 

' (A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECU LE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14: 

Gin Val Gin Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gin 
1 5 10 15 

Ser Leu Ser lie Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Gly Tyr 
20 25 30 

Gly Val Asn Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu 
35 40 45 

Gly Met lie Trp Gly Asp Gly Asn Thr Asp Tyr Asn Ser Ala Leu Lys 
50 * 55 60 
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Ser Arg Leu Ser lie Ser Lys Asp Asn Ser Lys Ser Gin Val Phe Leu 
65 70 75 so 

Lys Met Asn Ser Leu His Thr Asp Asp Thr Ala Arg Tyr Tyr Cys Ala 

85 90 " 95 

Arg Glu Arg Asp Tyr Arg Leu Asp Tyr Trp Gly 
100 105 


(15) INFORMATION FOR SEQ ID NO:15 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 106 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15: 


Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys Pro Gly Ala Ser 
1 5 10 is 

Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asp Tyr Trp 
20 25 30 

lie Glu Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp lie Gly 
35 40 45 

Glu lie Leu Pro Gly Ser Gly Ser Thr Asn Tyr His Glu Arg Phe Lys 
50 55 60 

Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met 

65- 70 75 80 

Gin Leu Asn Ser Leu Thr Ser Glu Asp Ser Gly Val Tyr Tyr Cys Leu 

85 90 95 


His Gly Asn Tyr Asp Phe Asp Gly Trp Gly 
100 105 

(16) INFORMATION FOR SEQ ID NO:16 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16: 


Asp Val Gin Leu Gin Glu Ser Gly Pro Ser Leu Val Lys Pro Ser Gin 
1 5 10 15 


Thr Leu Ser Leu Thr Cys Ser Val Thr Gly Asp Ser lie Thr Ser Asp 
20 25 30 


Tyr Trp Ser Trp lie Arg Lys Phe Pro Gly Asn Arg Leu Glu Tyr Met 
35 40 45 


Gly Tyr Val Ser Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lys 
50 55 60 


Ser Arg lie Ser lie Thr Arg Asp Thr Ser Lys Asn Gin Tyr Tyr Leu 
65 70 75 80 

Asp Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys Ala 
85 90 95 


Asn Trp Asp Gly Asp Tyr Trp Gly 
100 


(17) INFORMATION FOR SEQ ID NO:17 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17: 


Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 


Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Asp Phe Ser Lys Tyr 
20 25 30 


Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp lie 
35 40 45 


Gly Glu lie His Pro Asp Ser Gly Thr He Asn Tyr Thr Pro Ser Leu 
50 55 60 
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Lys Asp Lys Phe lie lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 

Leu Gin Met Ser Lys Val Arg Ser Glu Asp Thr Ala Leu Tyr Tyr Cys 
85 90 95 

Ala Arg Leu His Tyr Tyr Gly Tyr Asn Ala Tyr Trp Gly 
100 105 

(18) INFORMATION FOR SEQ ID NO:18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18: 


Glu Val Gin Leu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1 5 10 is 


Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe lie Phe Ser Ser Tyr 
20 25 30 


Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 


Ala He lie Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 
50 " 55 60 


Lys Gly Arg Phe Thr He Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 
65" 70 75 80 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser Cys Phe Gly 
100 105 110 


Pro Asp Tyr Trp Gly 
115 


(19) INFORMATION FOR SEQ ID NO:19 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 113 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19: 

Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Ser Asp Phe 
20 25 30 

Tyr Met Glu Trp Val . Arg Gin Pro Pro Gly Lys Arg Leu Glu Trp lie 
35 40 45 

Ala Ala Ser Arg Asn Lys Gly Asn Lys Tyr Thr Thr Glu Tyr Ser Ala 
50 55 60 

Ser Val Lys Gly Arg Phe lie Val Ser Arg Asp Thr Ser Gin Ser lie 
65 70 75 80 

Leu Tyr Leu Gin Met Asn Ala Leu Arg Ala Glu Asp Thr Ala lie Tyr 
85 90 95 

Tyr cys Ala Arg Asn Tyr Tyr Gly Ser Thr Trp Tyr Phe Asp Val Trp 
100 " 105 110 


Gly 

(20) INFORMATION FOR SEQ ID NO:20 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20: 

Val Gin Leu Glu Gin Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr 
x 5 10 15 

Leu Ser Leu Thr Cys Thr Val Ser Gly Thr Ser Phe Asp Asp Tyr Tyr 
20 25 30 
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Ser Thr Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp lie Gly 
35 40 45 


Tyr Val Phe Tyr His Gly Thr Ser Asp Thr Asp Thr Pro Leu Arg Ser 
50 55 60 

Arg Val Thr Met Leu Val Asn Thr Ser Lys Asn Gin Phe Ser Leu Arg 
65 70 75 80 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
85 90 95 

Asn Leu He Ala Gly Cys He Asp Val Trp Gly 
100 105 

(21) INFORMATION FOR SEQ ID NO:21 ' 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:21: 

Glu Val Lys Leu Asp Glu Thr Gly Gly Gly Leu Val Gin Pro Gly Arg 
X 5 10 15 

Pro Met Lys Leu Ser Cys Val Ala Ser Gly Phe Thr Phe Ser Asp Tyr 
20 25 30 

Trp Ket Asn Trp Val Arg Gin Ser Pro Glu Lys Gly Leu Glu Trp Val 

... - 35 40 45 

Ala Gin lie Arg Asn Lys Pro Tyr Asn Tyr Glu Thr Tyr Tyr Ser Asp 
50" m 55 60 

Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asp Ser Lys Ser Ser 
65 * 70 75 80 

Val Tyr Leu Gin Met Asn Asn Leu Arg Val Glu Asp Met Gly He Tyr 
85 90 9 5 

Tyr Cys Thr Gly Ser Tyr Tyr Gly Met Asp Tyr Trp Gly 
100 105 

(22) INFORMATION FOR SEQ ID NO:22 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22: 


Gin Val Gin Leu Lys Glu Ser Gly Ala Glu Leu Val Ala Ala Ser Ser 
1 5 10 15 


Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 


Gly Val Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 


Gly Tyr lie Asn Pro Gly Lys Gly Tyr Leu Ser Tyr Asn Glu Lys Phe 
50 55 60 


Lys Gly Lys Thr Thr Leu Thr Val Asp Arg Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

Ala Arg Ser Phe Tyr Gly Gly Ser Asp Leu Ala Val Tyr Tyr Phe Asp 

100 . 105. 110 


Ser Trp Gly 
115 


(23) INFORMATION FOR SEQ ID NO:23 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23: 


Glu Val Gin Leu Gin Gin Ser Gly Val Glu Leu Val Arg Ala Gly Ser 
1 5 10 15 
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Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Asn 
20 25 30 

Gly He Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 

Gly Tyr Asn Asn Pro Gly Asn Gly Tyr He Ala Tyr Asn Glu Lys Phe 
50 55 60 


Lys Gly Lys Thr Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

Ala Arg Ser Glu Tyr Tyr Gly Gly Ser Tyr Lys Phe Asp Tyr Trp Gly 
100 105 110 


(24) INFORMATION FOR SEQ ID NO:24 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 
1 5 10 ~" 15 

Ser- Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asp Tyr 
20 25 30 


Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ser Gly He Ser Trp Asp Ser Ser Ser He Gly Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 " 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Met Ala Leu Tyr Tyr Cys 
85 90 95 
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Val Lys Gly Arg Asp Tyr Tyr Asp Ser Gly Gly Tyr Phe Thr Val Ala 
100 105 no 

Phe Asp lie Trp Gly 
115 

(25) INFORMATION FOR SEQ ID NO:25 
. (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:25: 


Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 
1 5 10 is 


Asp Gin Ala Ser lie Ser Cys Arg Ser Ser Gin lie He He His Ser 
20 25 30 


Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 


Pro : Lys Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 


Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Met: He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 95 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu He 
~ • 100 105 110 


(26) INFORMATION FOR SEQ ID NO:26 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 110 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26: 
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Gin Ser Val Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro Gly Gin 
1 • 5 io is 

Arg Val Thr He Ser Cys Ser Gly Thr Ser Ser Asn He Gly Ser ser 
20 25 30 


Thr Val Asn Trp Tyr Gin Gin Leu Pro Gly Met Ala Pro Lys Leu Leu 
35 40 45 


He Tyr Arg Asp Ala Met Arg Pro Ser Gly Val Pro Asp Arg Phe Ser 
50 55 60 


Gly Ser Lys Ser Gly Ala Ser Ala Ser Leu Ala He Gly Gly Leu Gin 
65 70 75 ~ 80 

Ser Glu Asp Glu Thr Asp Tyr Tyr Cys Ala Ala Trp Asp Val Ser Leu 
85 90 & 95 


Asn Ala Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu 
100 105 no 


(27) INFORMATION FOR SEQ ID NO:27 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:27: 

Gin Val Leu Met Thr Gin Thr Pro Ser Ser Leu Pro Val Thr Leu Gly 

1- 5 10 .15 

Gin Gin Ala Ser lie Ser cys Arg Ser Ser Gin lie lie lie His Ser 
~ ~ 20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 

Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Phe Thr Leu Ala He 
€5 - 70 75 80 
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Ser Arg Val Glu Ala Glu Asp Glu Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 95 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu lie 
100 105 * no 

(28) INFORMATION FOR SEQ ID NO:28 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 


Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
1 5 10 is 

Gin Pro Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val Tyr Ser 
20 25 30 

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gin Gin Arg Pro Gly Gin Ser 
35 40 45 


Pro Arg Arg Leu lie Tyr Lys Val Ser Asn Arg Asp Ser Gly Val Pro 
50 55 60 


Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gin Gly 
85 90 95 


Thr His Ttb Ser Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 
100 105 no 


(29) INFORMATION FOR SEQ ID NO:29 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:29: 
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Asp Val Leu Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
1 5 10 15 

Gin Pro Ala Ser lie Ser Cys Arg Ser Ser Gin lie lie lie His Ser 
20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Gin Gin Arg Pro Gly Gin Ser 
35 40 " 45 


Pro Arg Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 


Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 95 

Ser His val Pro His Thr Phe Gly Gly Gly Thr Lys Val Glu lie 
100 105 * 110 

(30) INFORMATION FOR SEQ ID NO:30 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(it) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:30: 

Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 

.1.. 5 10 15 

Glu Arg Ala Thr lie Asn Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser 
~ " 20 25 30 

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 
35 40 45 

Pro Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 
50 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 " 70 75 80 
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He Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin 
85 90 95 

Tyr Asp Thr He Pro Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 no 


(31) INFORMATION FOR SEQ ID NO:31 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:31: 


Asp Val Leu Met Thr Gin Thr Pro Asp Ser Leu Pro Val Ser Leu Gly 
1 5 10 15 

Asp Arg Ala Ser lie Ser Cys Arg Ser Ser Gin lie He He His Ser 
20 25 30 


Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 


Pro Lys Leu Leu He Tyr Lys val ser Asn Arg Phe ser Gly Val Pro 
50 55 60 


Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Met He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 95 


Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu He 
100 105 110 


(32) INFORMATION FOR SEQ ID NO:32 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 
.(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:32: 
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Asp Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 


Ser Arg Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 30 


Gly Met His Trp Val Arg Gin Ala Pro Glu Lys Gly Leu Glu Trp Val 
35 40 45 


Ala Tyr lie Ser Ser Gly Ser Phe Thr lie Tyr His Ala Asp Thr Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Pro Lys Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys 
85 90 95 


Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 110 


Thr Val Thr Val Ser 
115 

(33) INFORMATION FOR SEQ ID NO:33 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 125 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33: 

Glu Val Gin, Leu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
I 5 10 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe He Phe Ser Ser Tyr 
20 25 30 

Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala He He Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 
50 * 55 60 
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Lys Gly Arg Phe Thr lie Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 
85 90 95 


Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser Cys Phe Gly 
100 105 no 


Pro Asp Tyr Trp Gly Gin Gly Thr Pro Val Thr Val Ser 
115 120 125 


(34) INFORMATION FOR SEQ ID NO:34 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Val 
1 5 10 


Ser Leu Arg Leu Ser 
20 


Gly Met His Trp Val 
35 


Ala Tyr lie Ser Ser 
50 


Cys Ala Ala Ser Gly Phe 
25 


Arg Gin Ala Pro Gly 
40 


Asp Gly Phe Thr lie 
55 


Val Gin Pro Gly Arg 
15 

lie Phe Ser Ser Phe 
30 

Gly Leu Glu Trp Val 
45 

His Ala Asp Ser Val 
60 

Lys Asn Thr Leu Phe 
80 

Ala Met Tyr Tyr Cys 
95 


Lys 
Tyr 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asp Pro 

65 " 70 75 

Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr 
85 90 


Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 110 


Thr Val Thr Val Ser 
115 


(35) INFORMATION FOR SEQ ID NO:35 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 120 amino acids 

(B) TYPE: amino acid 

. (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:35: 


Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1 5 10 15 


Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 


Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 


Ala Val lie Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
50 55 60 


Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 ~ 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Asp Arg Lys Asp Trp Gly Trp Ala Leu Phe Asp Tyr Trp Gly 

. 100 • 105 . 110 


Gin Gly Thr Leu Val Thr Val Ser 
115 120 

(36) INFORMATION FOR SEQ ID NO:36 


(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36: 


Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 30 


Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ala Tyr lie Ser Ser Gly Ser Phe Thr lie Tyr Tyr Ala Asp Ser Val 

50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 

65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 

. ioo ~ * 105 110 


Leu val Thr Val Ser 
115 

(37) INFORMATION FOR SEQ ID NO:37 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 98 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 

. 1. . 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
"20 25 30 

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Asn He Lys Gin Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 
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Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys 
85 90 95 

Ala Arg 

(38) INFORMATION FOR SEQ ID NO:38 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) .TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:38: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 . 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Tyr lie Ser Ser Gly Ser Phe Thr lie Tyr His Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Thr Ser Leu Arg Ala Glu Asp Thr Ala Met Tyr Tyr Cys 
85 90 95 

Ala Arg Jtet Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 110 

Thr Val Thr Val Ser 
115 

(39) INFORMATION FOR SEQ ID NO:39 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:39: 

Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala Thr 
15 10 15 

(40) INFORMATION FOR SEQ ID NO:40 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:40: 

Lys Thr Ser Leu Arg Pro Gly Lys Gly Ser Ser Asp Tyr Glu Lys Lys 
1 5 10 15 

(41) INFORMATION FOR SEQ ID NO:41 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41: 

Lys Thr Ser Leu Arg Pro Gly Lys Gly Ser Ser Glu Tyr Glu Lys Lys 
1 5 10 15 

(42) INFORMATION FOR SEQ ID NO:42 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:42: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp His Glu Lys Lys 
1 5 10 15 
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(43) INFORMATION FOR SEQ ID NO:43 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:43: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
15 10 15 

(44) INFORMATION FOR SEQ ID NO:44 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:44: 

Gin Ser Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
15 10 15 

(45) INFORMATION FOR SEQ ID NO:45 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:45: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(46) INFORMATION FOR SEQ ID NO:46 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:46: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser 
1 5 io 

(47) INFORMATION FOR SEQ ID NO:47 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:47: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glu Lys Thr 
1 5 10 i * 

(48) INFORMATION FOR SEQ ID NO:48 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:48: 

Gin Thr Ser Leu Arg Ala Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
1 5 10 15 

(49) INFORMATION FOR SEQ ID NO:49 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:49: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Lys Ser Asp Ser Glu Lys Lys 
1 5 10 15 

(50) INFORMATION FOR SEQ ID NO:50 


Asp Pro Glx Lys Lys 
15 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

^ (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:50: 

Gin Thr Ser Leu Arg Pro Ala Arg Gly Ser Ser Asp Gin Glu Lys Lys 
1 5 10 15 

(51) INFORMATION FOR SEQ ID NO:51 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:51 : 

Gin Thr Ser Leu Lys Pro Gly Arg Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 .10 is 


(52) INFORMATION FOR SEQ ID NO:52 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:52: 


Gin Thr Ser Leu Arg Pro Gly Arg Gly Ser Ser Asp Thr Glu Lys Lys 
1 5 10 15 

(53) INFORMATION FOR SEQ ID NO:53 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:53: 

Gin lie Ser Leu Arg Pro Gly Lys Gly Ser Ser Asp Ser Glu Lys Lys 
1 5 10 15 

(54) INFORMATION FOR SEQ ID NO:54 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:54: 

Gin Thr Ser Leu Arg Pro Gly Lys Gly Asp Ser Asp Glu Asp Lys Lys 
1 5 10 15 

(55) INFORMATION FOR SEQ ID NO:55 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:55: 

Glu Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Ala Asp Lys Lys 
1 5 10 15 

(56) INFORMATION FOR SEQ ID NO:56 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:56: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Lys Lys 
1 5 10 15 

(57) INFORMATION FOR SEQ ID NO:57 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:57: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Glu Lys Lys 
1 5 10 15 

(58) INFORMATION FOR SEQ ID NO:58 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:58: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asx Ala Asx Lys Lys 
1 5 10 15 

(59) INFORMATION FOR SEQ ID NO:59 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:59: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Asp Glu 
1 5 10 ~ 15 

(60) INFORMATION FOR SEQ ID NO:60 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:60: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Sar Ser Asp Gin Glu Thr Thr 
15 10 15 

(61) INFORMATION FOR SEQ ID NO:61 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide . 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:61: 

Gin Asn Ser Leu Thr Pro Gly Lys Gly Ser Ser Ser Pro Glu Lys Lys 
1 5 10 15 

(62) INFORMATION FOR SEQ ID NO:62 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:62: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Asp Lys Lys 
1 5 10 15 

(63) INFORMATION FOR SEQ ID NO:63 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:63: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 is 

(64) INFORMATION FOR SEQ ID NO:64 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:64: 

VaX Thr Arg Val Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(65) INFORMATION FOR SEQ ID NO:65 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:65: 

Leu Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Glu Lys Lys 
1 5 10 15 

(66) INFORMATION FOR SEQ ID NO:66 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGf H: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:66: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Glu Gin Lys 
1 5 10 15 

(67) INFORMATION FOR SEQ ID NO:67 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:67: 
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Val Thr Lys Val Arg Pro Glu Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

5 . (68) INFORMATION FOR SEQ ID NO:68 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
10 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:68: 


Val Thr Lys Val Arg Pro Glu Lys Gly Asp Ser Asp ser Glu Lys Lys 
1 ~ ~ 5 10 15 

20 


25 


35 


40 


55 


(69) INFORMATION FOR SEQ ID NO:69 
(i) SEQUENCE CHARACTERISTICS: 


(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

30 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:69: 


Val Thr Lys Val Ser Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 * 15 


(70) INFORMATION FOR SEQ ID NO:70 
(i) SEQUENCE CHARACTERISTICS: 


(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
45 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:70: 

50 

Val Thr Lys Val Arg Ser Gly Lys Gly Glu Ser Asp Ala Glu Lys Lys 
l 5 10 15 


(71) INFORMATION FOR SEQ ID NO:71 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:71: 

Val Thr Ser Val Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(72) INFORMATION FOR SEQ ID NO:72 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:72: 

Val Ser Ser Val Lys Pro Gly Lys Gly Asp ser Asp Ala Glu Lys Lys 
15 10 15 

(73) INFORMATION FOR SEQ ID NO:73 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:73: 

Val Thr Ser Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 io 15 

(74) INFORMATION FOR SEQ ID NO:74 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:74: 
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Val Ser Ser Ala Lys Pro Gly Lys Gly Asp ser Asp Ala Glu Lys Lys 
1 5 10 15 

(75) INFORMATION FOR SEQ ID NO:75 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:75: 

Val Thr Ser Ala Arg Pro Gly Lys Gly Asp Ser Asp. Ala Glu Lys Lys 
15 10 15 

(76) INFORMATION FOR SEQ ID NO:76 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:76: 

Val Ser Pro Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(77) INFORMATION FOR SEQ ID NO:77 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:77: 

Val Thr Lys Ala Arg Pro Gly Lys Gly Asp Ser Asp Val Glu Lys Asn 
1 5 10 15 

(78) INFORMATION FOR SEQ ID NO:78 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:78: 


Val Thr Leu lie Pro Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(79) INFORMATION FOR SEQ ID NO:79 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19: 


val Thr* Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 S 10 15 

(80) INFORMATION FOR SEQ ID NO:80 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) i TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:80: 


Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Asp Lys Lys 
1 5 10 15 

' (81) INFORMATION FOR SEQ ID NO:81 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:81: 
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Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Arg Lys 
15 10 15 

(82) INFORMATION FOR SEQ ID NO:82 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:82: 

Val Thr Leu Leu .Gin Ala Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

. (83) INFORMATION FOR SEQ ID NO:83 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:83: 

Val Thr-Leu Leu Gin Pro Gly Glu Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(84) INFORMATION FOR SEQ ID NO:84 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:84: 

Leu Thr Leu Leu Gin Pro Gly Asn Gly Asp Ser Asp Ala Glu Lys Lys 
l -5 10 is 

(85) INFORMATION FOR SEQ ID NO:85 
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(i) SEQUENCE CHARACTERISTICS: 

. (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:85: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys lie 
15 10 15 

(86) INFORMATION FOR SEQ ID NO:86 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:86: 

Val Thr Leu Phe Gin Pro Gly Gin Gly Asp Ser Asp Pro Glu Lys Lys 

1.5 10 15 

(87) INFORMATION FOR SEQ ID NO:87 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:87: 

Val Thr Leu Pro Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(88) INFORMATION FOR SEQ ID NO:88 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:88: 

Val Thr Leu Pro Gin Pro Gly Lys Gly Asp Trp Asp Ala Glu Lys Lys 
1 5 io 15 

(89) INFORMATION FOR SEQ ID NO:89 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:89: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(90) INFORMATION FOR SEQ ID NO:90 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:90: 

Glu Ser Ser Ala Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(91) INFORMATION FOR SEQ ID NO:91 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:91: 

Val Thr Leu Ser Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 
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(92) INFORMATION FOR SEQ ID NO:92 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:92: 

Val Thr Thr Ala Lys Pro Glu Lys Gly Asp Ser Asp Val Glu Lys Lys 
1 .5 10 15 

(93) INFORMATION FOR SEQ ID NO:93 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:93: 

Val Thr Thr Pro Lys Pro Asp Lys Gly Asp Ser Asp Val Glu Lys Lys 
1 5 10 15 

(94) INFORMATION FOR SEQ ID NO:94 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:94: 

Val Thr Ala Pro Arg Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(95) INFORMATION FOR SEQ ID NO:95 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:95: 

Val Thr Ala Pro Lys Pro Gly Lys Gly Thr Ser Ser Ala Glu Lys Lys 
1 5 ~ 10 15 

(96) INFORMATION FOR SEQ ID NO:96 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:96: " 

Val Thr Thr Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 

(97) INFORMATION FOR SEQ ID NO:97 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:97: 

Val Ser Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(98) INFORMATION FOR SEQ ID NO:98 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:98: 
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val Tfar-JUa Pro Arg Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 

(99) INFORMATION FOR SEQ ID NO:99 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:99: 

Val Thr Ala Pro Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 is 

(100) INFORMATION FOR SEQ ID NO:100 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:100: 

Val Thr Ala Pro Lys Pro Asp Lys Gly Val Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(101) INFORMATION FOR SEQ ID NO:101 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:101: 

val Thr Ala Pro Lys Ser Glu Lys Gly Val Ser Ser Ala Glu Lys Lys 
15 10 15 

(102) INFORMATION FOR SEQ ID NO:102 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

5 (jj) _MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:102: 

10 Phe Thr Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 

15 10 15 

(103) INFORMATION FOR SEQ ID NO:103 
15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


20 


25 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:103: 


Leu Thr Ala Pro Lys Pro Gly Arg Gly Val Ser Ser Ala Glu Lys Lys 
1 5 10 15 


30 (104) INFORMATION FOR SEQ ID NO:104 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
35 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:104: 

Val Thr Ala Pro Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Arg 
1 5 10 15 

45 

(105) INFORMATION FOR SEQ ID NO:105 
(i) SEQUENCE CHARACTERISTICS: 

50 (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


55 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:105: 
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Val Ser Ala Pro Lys Pro Gly Lys Glu Gly Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(106) INFORMATION FOR SEQ ID NO:106 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:106: 

Val Thr Ala Pro Lys Pro Arg Lys Gly Ala Ser Ser Ala Glu Lys Lys 
l 5 10 15 • 

(107) INFORMATION FOR SEQ ID NO:107 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:107: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asn Ser Asp Ala Glu Leu Pro 
15 10 15 

(108) INFORMATION FOR SEQ ID NO:108 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:108: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asn Ser Asp Glu Asp Leu Pro 
15 10 15 

(109) INFORMATION FOR SEQ ID NO:109 
(I) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:109: 

Val Thr Leu Ser Ser Pro Gin Arg Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(110) INFORMATION FOR SEQ ID NO:110 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear / 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:110: 

Val Thr Ala Pro Lys Ser Ser Lys Gly Gly Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(111) INFORMATION FOR SEQ ID NO:111 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:111: 

Gin Thr Ser Pro Thr Pro Gly Lys Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(112) INFORMATION FOR SEQ ID NO:112 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:112: 
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Gin lie Ser Leu He Pro Gly Lys Gly Ser Tyr Asp Asp Glu Lys Lys '- 
15 10 15 

(113) INFORMATION FOR SEQ ID NO:113 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

. (ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:113: 

val Thr-Ala. Leu Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(114) INFORMATION FOR SEQ ID NO:114 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids . 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:114: 

Val Thr Ala Leu. Lys Ser Asp Lys Gly Ala Ser Ser Gly Glu Lys Lys 

(115) INFORMATION FOR SEQ ID NO:115 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) -MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:115: 

Val Thr Pro Pro Ser Pro Gly Gin Gly Asp Ser Ala Ala Glu Lys Lys 
1 5 10 is 

(116) INFORMATION FOR SEQ ID NO:116 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:116: 

Val Thr Pro Pro Ser Pro Gly Gin Gly Asp Ser Ala Arg Glu Lys Lys 
1 5 10 15 

(117) INFORMATION FOR SEQ ID NO:117 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:117: 

Val Thr val Arg Lys Pro Gly Lys Gly Asp Ser Ser Asp Glu Lys Lys 
1 5 10 15 

(118) INFORMATION FOR SEQ ID NO:118 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:118: 

Gin Thr Ser Val Arg Leu Gly Gin Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(119) INFORMATION FOR SEQ ID NO:119 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:119: 
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Lys Thr Ser Leu Arg Pro Trp Lys Gly Ser Ser Asp Ser Asp Lys Lys 
1 5 10 15 

(120) INFORMATION FOR SEQ ID NO:120 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:120: 

Gin Thr Asp Val Thr Gin Gly Gin Gly Ser Ser Gin- Pro Glu Lys Lys 
15 10 15 

(121) INFORMATION FOR SEQ ID NO:121 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:121: 

Gin Thr Ala Val Ser Gin Gly Gin Gly Ser Ser Gin Ser Glu Lys Lys 
1 5 10 15 

(122) INFORMATION FOR SEQ ID NO:122 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:122: 

Leu Thr Ala Pro Arg Thr Asn Arg Gly Ser Ser Asp Ser Glu Lys Ly< 
1 5 10 is*" 

(123) INFORMATION FOR SEQ ID NO:123 
(i) SEQUENCE CHARACTERISTICS: 

. (A) LENGTH: 16 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:123: 

Val Thr Ala Pro Ser Ser His Arg Gly Ser Ser Asp Thr Glu Lys Lys 
1 5 10 is 

(124) INFORMATION FOR SEQ ID NO:124 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 124: 

Leu Leu Ser leu Ser Pro Leu Lys Gly Asp Ser Asp Pro Glu Lys Val 
15 10 15 

(125) INFORMATION FOR SEQ ID NO:125 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:125: 

Val Thr Ala Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
15 10 15 

(126) INFORMATION FOR SEQ ID NO:126 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:126: 
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Val Thr lie Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
1 5 10 15 

(127) INFORMATION FOR SEQ ID NO:127 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:127: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
1 5 10 15 

(128) INFORMATION FOR SEQ ID NO:128 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:128: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
1 - - 5 10 15 

(129) INFORMATION FOR SEQ ID NO:129 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:129: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Val He Lys Thr Glu Lys Leu 
1 5 10 15 

(130) INFORMATION FOR SEQ ID NO:130 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:130: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala lie 
15 10 

(131) INFORMATION FOR SEQ ID NO:131 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:131: 

Tyr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr Ala Met Lys Leu 
15 10 15 

(132) INFORMATION FOR SEQ ID NO:132 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:132: 

Tyr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr Ala Met Arg Leu 
15 10 15 

(133) INFORMATION FOR SEQ ID NO:133 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:133: 


Lys Thr Glu Pro Ser 
15 
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Tyr Leu Pro Pro Thr Pro Gly Leu lie Arg Ser Thr Ser Met Lys Leu 
1 5 io is 

(134) INFORMATION FOR SEQ ID NO:134 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:134: 

Tyr Leu Pro Pro Thr Pro Gly Leu lie Arg Ser Thr Ser Val Lys Leu 
15 10 15 

(135) INFORMATION FOR SEQ ID NO:135 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:135: 

Tyr Leu Pro Pro Thr Pro Gly Val lie Arg Ser Thr- Ala Glu Lys Leu 
15 10 15 

(136) INFORMATION FOR SEQ ID NO:136 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:136: 

Tyr Leu Pro Pro Thr Pro Gly Val lie Arg Ser Thr Ala Gly Lys Leu 
1 5 10 15 

(137) INFORMATION FOR SEQ ID NO:137 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:137: 

Tyr Leu Pro Ala Thr Pro Gly Val Val Arg Ser Ser Ala Gly Met. Leu 
1 5 10 15 

(138) INFORMATION FOR SEQ ID NO:138 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:138: 

Ser Leu Pro Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
x 5 10 15 

(139) INFORMATION FOR SEQ ID NO:139 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:139: 

Ser Leu Pro Pro Ser Pro Gly Lys val Arg Ser Thr Ala Asn Lys Leu 
1 5 10 15 

(140) INFORMATION FOR SEQ ID NO:140 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:140: 
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Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Lys Leu 
i5 10 15 


(141) INFORMATION FOR SEQ ID NO:141 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

15 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:141: 


10 


20 


25 


55 


Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Asp Lys Leu 
15 10 15 


(142) INFORMATION FOR SEQ ID NO:142 
(i) SEQUENCE CHARACTERISTICS: 


(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
30 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:142: 

35 

Ser Leu Pro Pro Arg Pro Gly Arg Val Arg Ser Ser Ser Glu Lys Leu 
1 - 5 10 15 

40 (143) INFORMATION FOR SEQ ID NO:143 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
45 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:143: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Gin Leu 
1 ~ ~ 5 10 15 

(144) INFORMATION FOR SEQ ID NO:144 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:144: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Thr Leu 
1 5 10 .15 

(145) INFORMATION FOR SEQ ID NO:145 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:145: 


Ser Leu Pro Pro Lys Pro Gly Lys lie Arg Ser Ser Thr Gly Lys Leu 
1 5 10 15 


(146) INFORMATION FOR SEQ ID NO:146 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:146: 


Ser Leu Pro Pro Lys Pro Gly Arg lie Arg Ser Ser Thr Gly Lys Leu 

" 1 5 10 15 

(147) INFORMATION FOR SEQ ID NO:147 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:147: 
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Ser Leu Pro Pro Lys Pro Gly Lys lie Arg Scr Ser Thr Gly Gin Leu 
1 5 10 15 

(148) INFORMATION FOR SEQ ID NO:148 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:148: 

Ser Leu Pro Pro Glu Pro Gly Lys lie Arg Ser Ser Thr Gly Arg Leu 
1 5 10 15 

(149) INFORMATION FOR SEQ ID NO:149 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:149: 

Ser Leu Ala Pro Ser Pro Gly Lys lie Arg Ser Thr Ala Glu Lys Leu 
.1 5 10 15 

(150) INFORMATION FOR SEQ ID NO:150 

(i) SEQUENCE CHARACTERISTICS: . 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:150: 

Ser Leu Pro Pro Arg Pro Gly Lys lie Arg Ser Ser Thr Gly Asn Val 
1 5 10 15 

(151) INFORMATION FOR SEQ ID NO:151 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

5 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:151: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
15 10 15 

10 

(152) INFORMATION FOR SEQ ID NO:152 
(i) SEQUENCE CHARACTERISTICS: 

15 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

20 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:152: 

25 ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Asp Lys Leu 

15 10 15 


(153) INFORMATION FOR SEQ ID NO:153 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:153: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Xrg Ser Thr Ala Glu Asn Leu 
1 5 10 15 

45 (154) INFORMATION FOR SEQ ID NO:154 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
50 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

55 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:154: 


35 
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Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Ala Val Glu Lys Leu 
15 10 15 

(155) INFORMATION FOR SEQ ID NO:155 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:155: 

Ser Leu Pro Pro Arg Pro Gly Lys Arg Ser Ser Ala Glu Lys Leu 
15 10 15 

(156) INFORMATION FOR SEQ ID NO:156 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:156: 

Ser Leu Ala Pro Ser Pro Gly Lys Val Arg Ser Thr Val Glu Arg Leu 
1 5 10 15 

(157) INFORMATION FOR SEQ ID NO:157 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:157: 

Ser Leu Ala Pro Ser Pro Asp Lys He Arg Ser Thr Pro Asp Lys Leu 

1 5 .10 15 

(158) INFORMATION FOR SEQ ID NO:158 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:158: 

Ser Leu Ala Leu Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
1 ~ ' " 5 10 15 

(159) INFORMATION FOR SEQ ID NO:159 

(i) SEQUENCE CHARACTERISTICS: 

. (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:159: 

Ser Leu Pro Leu Ser Ala Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
l 5 10 15 

(160) INFORMATION FOR SEQ ID NO:160 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:160: 

Ser Leu Ala Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Tyr Leu 
1 5 10 15 

(161) INFORMATION FOR SEQ ID NO:161 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:161: 
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Ser Leu Pro Leu Thr Pro Gly Leu lie Arg Ser Thr Ala Glu Lys Leu 
15 10 15 

(162) INFORMATION FOR SEQ ID NO:162 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:162: 

Ser Leu Pro Leu Thr Pro Arg Val He 
1 5 

(163) INFORMATION FOR SEQ ID NO:163 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:163: 

Phe Leu His Pro Thr Pro Gly Thr Asp Ser Ser Ser Thr Glu Lys Leu 
1 5 10 is 

(164) INFORMATION FOR SEQ ID NO:164 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:164: 

Phe Leu Leu Pro Thr Pro Gly Thr Asp Ser Ser Ser Thr Glu Arg Leu 

1.5- 10 15 

(165) INFORMATION FOR SEQ ID NO:165 
(i) SEQUENCE CHARACTERISTICS: 


Arg Ser Thr Ala Glu Lys Leu 

10 ^15 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

5 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:165: 


*o Phe Leu His Pro Thr Arg Val Thr Asp Ser Ser Ser Thr Glu Lys Leu 

1 5 10 15 


(166) INFORMATION FOR SEQ ID NO:166 

15 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
20 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:166: 

25 

Leu Leu Pro Pro Thr Pro Gly Thr Asn Ser Ser Ser Asn Asp Lys Leu 

1 5 10 - 15 

30 

(167) INFORMATION FOR SEQ ID NO:167 

(i) SEQUENCE CHARACTERISTICS: 

35 (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:167: 


Val Leu Pro Leu Ser Pro His Arg lie Arg Ser Glu Ser Glu Asn Leu 
1 5 10 15 


(168) INFORMATION FOR SEQ ID NO:168 
50 (j) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

55 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:168: 
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Ser Leu Ala Pro Ser Pro Ala Lys Phe Arg Ser Thr Ala Glu Arg Asp 
1 5 10 15 

(169) INFORMATION FOR SEQ ID NO:169 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:169: 

Val Thr Ala Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(170) INFORMATION FOR SEQ ID NO:170 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:170: 

val Thr Ala Pro Arg Pro Gly Arg val Arg Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(171) INFORMATION FOR SEQ ID NO:171 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:171: 

Val Thr Gly Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Glu Lys Lys 
1 5 10 15. 

(172) INFORMATION FOR SEQ ID NO:172 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ.ID NO:172: 

Val Thr Gly Pro Arg Pro Gly Arg He Arg Ser Asp Pro Asp Lys Lys 
1 5 10 15 


(173) INFORMATION FOR SEQ ID NO:173 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
20 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:173: 

25 

Val Thr Gly Pro Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Lys Lys 
l - - 5 10 15 

30 (174) INFORMATION FOR SEQ ID NO: 174 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
35 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:1 74: 

Val Thr Gly Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Xaa Lys Lys 
1 5 io 15 

45 

(175) INFORMATION FOR SEQ ID NO:175 

(i) SEQUENCE CHARACTERISTICS: 

so (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

55 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:1 75: 
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Val .Thr Ala Pro Arg Pro Gly Arg He Arg Ser Glu Ser Glu Arg Lys 
15 10 15 

(176) INFORMATION FOR SEQ ID NO:176 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:176: 

Val Thr Gly Pro Ser Arg Gly Arg He Arg Ser Asp Pro Glu Lys Lys 
1*5 10 15 

(177) INFORMATION FOR SEQ ID NO:177 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE. DESCRIPTION: SEQ ID NO:177: 

Val Thr Val Pro Arg Pro Ser Arg He Arg Ser Glu Ser Glu Arg Lys 
1 5 10 15 

(178) INFORMATION FOR SEQ ID NO:178 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:178: 

Val Thr Ala Pro Gly Pro Gly Arg He 
1 5 

(179) INFORMATION FOR SEQ ID NO:179 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 


Arg Ser Glu Ser Glu Arg Lys 
10 15 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:179: 


Gin Thr Ser Val Arg Pro Gly Arg val Arg Ser Asp Pro Glu Arg Lys 

to 1 5 10 15 

(180) INFORMATION FOR SEQ ID NO:180 

(i) SEQUENCE CHARACTERISTICS: 

15 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

20 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:180: 

25 Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp- Pro Glu Arg Lys 

1 5 10 15 

(181) INFORMATION FOR SEQ ID NO: 181 
30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

35 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:181: 

40 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(182) INFORMATION FOR SEQ ID NO:182 

45 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
so (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:182: 

55 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Pro Glu Lys Lys 
1 5 10 15 
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(183) INFORMATION FOR SEQ ID NO:183 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:183: 

Gin Thr ser Val Arg Pro Gly Lys Val Arg Ser Glu Pro Asp Lys Lys 
i 5 10 15 

(184) INFORMATION FOR SEQ ID NO:184 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:184: 

Gin Thr Ser Val Arg Pro Gly Lys val Arg Ala Glu Pro Glu Lys Lys 

X 5 10 15 

(185) INFORMATION FOR SEQ ID NO:185 
. (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:185: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asx Pro Glx Lys Lys 
13 10 15 

(186) INFORMATION FOR SEQ ID NO:186 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:186: 


Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asx Lys Lys 
X 5 10 15 


(187) INFORMATION FOR SEQ ID NO:187 
10 (j) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


15 


20 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:187: 


Gin Thr Ser Val Arg Pro Gly Gin Val Arg Ser Asp Pro Glu Arg Lys 
15 10 15 


25 (188) INFORMATION FOR SEQ ID NO:188 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:188: 


Gin Thr^Ser Val Arg Pro Gly Lys Val Arg Ser His Pro Glu Lys Lys 

1 " ■ 5 10 15 


40 


45 


(189) INFORMATION FOR SEQ ID NO:189 
(i) SEQUENCE CHARACTERISTICS: 


(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

50 (jj) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:189: 


55 


Gin Thr Ser Val Arg Pro Gly Asn Val Arg Ser Asp pro Asp Lys Lys 
15 10 15 
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(190) INFORMATION FOR SEQ ID NO:190 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:190: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Thr 
15 10 15 

(191) INFORMATION FOR SEQ ID NO:191 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:191: 

Gin Thr Ser Val Arg Pro Gly Thr Val Arg Ser Glu Pro Glu Lys Lys 
1 5 10 15 

(192) INFORMATION FOR SEQ ID NO:192 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:192: 

Gin Thr Ser Val Arg Pro Glu Lys Val Arg Ser Glu Pro Asp Lys Lys 
1 5 10 15 

(193) INFORMATION FOR SEQ ID NO:193 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:193: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Ser Asp Lys Lys 
l 5 10 15 

(194) INFORMATION FOR SEQ ID NO:194 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:194: 

Gin Thr Ser Val Arg Pro" Gly Glu Val Arg Ser Glu Pro Asp Lys Lys 
1 5 10 15 

(195) INFORMATION FOR SEQ ID NO:195 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:195: 

Gin Thr Ser Val Arg Pro Gly Asx Val Arg Ser Asx Pro Glx Arg Lys 
1 5 10 15 

(196) INFORMATION FOR SEQ ID NO:196 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:196: 

Gin Thr Ser Val Ser Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Lys 
15 10 15 

(197) INFORMATION FOR SEQ ID NO:197 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

. (ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:197: 

Gin Thr Ser Val Arg Pro Gly Lys Val Asn Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(198) INFORMATION FOR SEQ ID NO:198 

(i) SEQUENCE CHARACTERISTICS: . 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:198: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asp Thr Lys 
15 10 15 

(199) INFORMATION FOR SEQ ID NO:199 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:199: 

Gin Thr Ser Val Arg Pro Lys Lys Val Arg Ser Asp Pro Glx Lys Lys 
1 5 10 15 

(200) INFORMATION FOR SEQ ID NO:200 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:200: 
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Gin Thr Ser Val Arg Pro Lys Lys Val Arg Phe Asp Pro Glu Lys Lys 
1 5 10 15. 

(201) INFORMATION FOR SEQ ID NO:201 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:201: 

Gin Thr Ser Val Arg Ser Gly Lys Val Arg Ser Glu Pro Glu Thr Lys 
1 5 .10 15 

(202) INFORMATION FOR SEQ ID NO:202 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECU LE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:202: 

Val Thr Asn Leu Arg Pro Gly Lys Val Arg Ser Asp Ala Glu Lys Lys 

1 5 10 .15 

(203) INFORMATION FOR SEQ ID NO:203 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:203: 

Val Thr Asp Leu Arg Pro Gly Lys Val Arg Ser Asp Ala Glu Lys Lys 
1 - - 5 10 15 

(204) INFORMATION FOR SEQ ID NO:204 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:204: 

Gin Thr Ser Val Ser Pro Gly Asn Ile .Arg Ser Glu Ser Asp Lys Lys 
15 10 is 

(205) INFORMATION FOR SEQ ID NO:205 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:205: 

Lys Thr Ser Val Thr Pro Gly Lys Phe Arg Ser Glu Pro Glu Lys Lys 
1 5 10 is 

(206) INFORMATION FOR SEQ ID NO:206 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:206: 

Val Thr Leu Leu Pro Pro Gly Arg Val Arg Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(207) INFORMATION FOR SEQ ID NO:207 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:207: 
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Val Thr Leu Leu Pro Pro Gly Glu Val Arg Ser Asp Ala Glu Lys Lys 
15 10 15 

(208) INFORMATION FOR SEQ ID NO:208 

(i) SEQUENCE CHARACTERISTICS: 

- (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:208: 

Val Thr Leu Pro Pro Pro Gly Glx Val Arg Ser Asp Ala Glu Arg Lys 
1 5 10 15* 

(209) INFORMATION FOR SEQ ID NO:209 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:209: 

Val Thr Leu Pro Pro Pro Gly Glx Val Arg Ser Asx Ala Glx Asn Lys 
1 5 10 15 

(210) INFORMATION FOR SEQ ID NO:210 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:21 0: 

Val Thr Leu Pro Pro Pro Gin Gin Val Arg Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(211) INFORMATION FOR SEQ ID NO:211 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:211: 

val Thr Leu Pro Pro Pro Gly Gin Val Thr Ser Asp Ala Glu Lys Lys 
15 10 15 

(212) INFORMATION FOR SEQ ID NO:21 2 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:212: 

Val Thr Leu Pro Pro Ala Gly Gin Val Arg Ser Asp Ala Glu Lys Arg 
l 5 10 15 

(213) INFORMATION FOR SEQ ID NO:213 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:213: 

Ala Leu Ser Pro Ser Ser Gly Gin Ser Ser Ser Ala Ser Glu Arg Leu 
1 5 10 15 

(214) INFORMATION FOR SEQ ID NO:214 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:214: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 

ser Ar3~Giy Asp Ser Gin Arg Pro Glu Ser 
20 25 

(215) INFORMATION FOR SEQ ID NO:215 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:215: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
1 5 10 15 

Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 


(216) INFORMATION FOR SEQ ID NO:216 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids" 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

.(xi) SEQUENCE DESCRIPTION: SEQ ID NO:216: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Thr Gly Ala Pro Gly Lys Ala 
1 . 5 10 15 

Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 

(217) INFORMATION FOR SEQ ID NO:21 7 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:217: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 

5 . i„ 5 10 15 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

10 

(218) INFORMATION FOR SEQ ID NO:218 

(i) SEQUENCE CHARACTERISTICS: 

15 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:218: 


Glu Lys Met Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 

25 1 5 10 ,15 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

30 

(219) INFORMATION FOR SEQ ID NO:219 

(i) SEQUENCE CHARACTERISTICS: 

35 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:219: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
45 1 5 10 15 


Ser Lys Gly Thr Ser Gin Arg Ala Glu Ser 
20 25 

50 

(220) INFORMATION FOR SEQ ID NO:220 
(i) SEQUENCE CHARACTERISTICS: 

55 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:220: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
.1 5 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(221) INFORMATION FOR SEQ ID NO:221 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide . 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:221: 

Glu Lys Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 is 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(222) INFORMATION FOR SEQ ID NO:222 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:222: 

Glu Asn Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(223) INFORMATION FOR SEQ ID NO:223 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:223: 

Glu Lys Val Gly Gly Leu Gin Ser Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lye Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(224) INFORMATION FOR SEQ ID NO:224 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:224: 

Glu Lys Val Gly Gly Leu Gin Ser Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Ser 
20 25 

(225) INFORMATION FOR SEQ ID NO:225 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

, (xi) SEQUENCE DESCRIPTION: SEQ ID NO:225: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Gly lie Ser Gin Arg Ala Glu Arg 
20 25 

(226) INFORMATION FOR SEQ ID NO:226 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:226: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ser 
l- 5 10 15 

Ala Lys Gly Asx Ser Glx Arg Ala Gin Ser 
20 25 

(227) INFORMATION FOR SEQ ID NO:227 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:227: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
15 io 15 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

(228) INFORMATION FOR SEQ ID NO:228 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:228: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Gly Ser Ser Gin Arg Ala Glu Ser 
20 25 

(229) INFORMATION FOR SEQ ID NO:229 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:229: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Arg Lys Ala 

1. . 5 10 15 


Ser Lya Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 


(230) INFORMATION FOR SEQ ID NO:230 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:230: 

Glu Lys Met Gly Asn Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Gly Asn Ser Gin Arg Pro Asp Ser 
20 25 

(231) INFORMATION FOR SEQ ID NO:231 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:231: 


Glu Lys Val Gly Gly Leu Lys. Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 
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(232) INFORMATION FOR SEQ ID NO:232 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:232: 


Glu Lys val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 

.1.5 10 15 


Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 

20 25 


(233) INFORMATION FOR SEQ ID NO:233 

(i) SEQUENCE CHARACTERISTICS: 

25 (A) LENGTH: 26 amino acids 

. (B) TYPE: amino acid 
(C) TOPOLOGY: linear 


(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:233: 

Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Arg Asp 
15 10 15 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(234) INFORMATION FOR SEQ ID NO:234 
(i) SEQUENCE CHARACTERISTICS: 

45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:234: 
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Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 


Ser Lys Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(235) INFORMATION FOR SEQ ID NO:235 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:235: 


Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 


(236) INFORMATION FOR SEQ ID NO:236 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:236: 


Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Asp Lys Asp 
1 5 10 is 


Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(237) INFORMATION FOR SEQ ID NO:237 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:237: 


Glu Lys Val Gly Gly Leu Thr Pro Gly Lys Gly Thr Pro Glu Lys Asp 
5 1 5 10 15 

Ser Lys Gly Asn Gly Arg Arg Ser Glu Thr 
20 25 

10 

(238) INFORMATION FOR SEQ ID NO:238 

(i) SEQUENCE CHARACTERISTICS: 

15 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:238: 


Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
25 1 5 10 15 


Ser Ly0 Gly Asn Asp Arg Arg Ser Glu Thr 
20 25 

30 

(239) INFORMATION FOR SEQ ID NO:239 

(i) SEQUENCE CHARACTERISTICS: 

35 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:239: 

Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 

45 l 5 10 15 


Ser Lys Gly Asn Asp Lys Arg Ser Glu Thr 
20 25 

50 

(240) INFORMATION FOR SEQ ID NO:240 
(i) SEQUENCE CHARACTERISTICS: 

55 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

f 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:240: 

5 

Glu Met val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 


Ser Lys Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 


(241) INFORMATION FOR SEQ ID NO:241 
15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

20 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:241 : 

25 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 


30 Ser Lya Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 


(242) INFORMATION FOR SEQ ID NO:242 

35 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
40 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:242: 

45 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 . 5 10 15 

50 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(243) INFORMATION FOR SEQ ID NO:243 

55 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:243: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
1 5 10 15 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(244) INFORMATION FOR SEQ ID NO:244 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:244: 

Glu Lys val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(245) INFORMATION FOR SEQ ID NO:245 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide . 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:245: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 is 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(246) INFORMATION FOR SEQ ID NO:246 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:246: 


Glu' Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 


(247) INFORMATION FOR SEQ ID NO:247 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:247: 


Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(248) INFORMATION FOR SEQ ID NO:248 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:248: 


Asp Lys Met Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 !5 


Ser Lys Gly Asn Ala Lys Gin Ser Glu Thr 
20 25 

(249) INFORMATION FOR SEQ ID NO:249 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:249: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Asp Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(250) INFORMATION FOR SEQ ID NO:250 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:250: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Glu Lys Ser Glu Thr 
20 25 

(251) INFORMATION FOR SEQ ID NO:251 
(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:251: 

Glu Gin Val Gly Asp Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 
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(252) INFORMATION FOR SEQ ID NO:252 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:252: 

Glu Asn Val Gly Asp Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(253) INFORMATION FOR SEQ ID NO:253 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:253: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Asp Lys Asp 
1 5 10 15 

Ser Lye Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(254) INFORMATION FOR SEQ ID NO:254 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:254: 
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Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 is 


Ser Lys Gly Asn Ala Lys Lys Ser Gly Thr 
20 25 


(255) INFORMATION FOR SEQ ID NO:255 

10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:255: 

20 

Asp Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 . 5 10 15 


Thr Lys Gly Asn Pro Lys Arg Ser Glu Thr 
20 25 


(256) INFORMATION FOR SEQ ID NO:256 

30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
35 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:256: 

40 

Asp Gin Val Gly Gly Leu Gin Pro Gly Gin Gly Thr Pro Glu Lys Asn 
15 10 15 

45 

Thr Lys Gly Asn Pro Lys Arg Ser Asp Thr 
20 25 


(257) INFORMATION FOR SEQ ID NO:257 

50 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
55 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:257: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Glu Lys Asp 
15 10 is 


lie Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(258) INFORMATION FOR SEQ ID NO:258 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:258: 


Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Arg Thr Pro Glu Lys Asp 
1 5 10 15 

Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 


(259) INFORMATION FOR SEQ ID NO:259 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:259: 

Asp Lys Val Gly Gly Leu Lys Leu Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(260) INFORMATION FOR SEQ ID NO:260 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:260: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Asn Thr Ser Glu Thr 
20 25 

(261) INFORMATION FOR SEQ ID NO:261 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:261: 

Glu His Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Gly Arg Ser Glu Thr 
20 25 

(262) INFORMATION FOR SEQ ID NO:262 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:262: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Asn Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Thr Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(263) INFORMATION FOR SEQ ID NO:263 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
( (xi) SEQUENCE DESCRIPTION: SEQ ID NO:263: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 
1 5 10* is 

Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 

(264) INFORMATION FOR SEQ ID NO:264 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:264: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 
1 5 10 15 

Ser Lys Gly Asp Ser Lys Arg Pro Glu Thr 
20 25 

(265) INFORMATION FOR SEQ ID NO:265 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:265: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Glu 
1^5 10 15 

Ser Lya Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 

(266) INFORMATION FOR SEQ ID NO:266 
(i) SEQUENCE CHARACTERISTICS: 
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10 


35 


40 


50 


55 


(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:266: 


Glu Lys Asp Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 


Ser Lys Gly Asp Ser Lys Arg Val Glu Met 

15 20 25 

(267) INFORMATION FOR SEQ ID NO:267 
(i) SEQUENCE CHARACTERISTICS: 

20 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

25 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:267: 

30 Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 

15 10 15 


Thr Thr Gly Asp Ala Gin Arg Ser Glu Thr 
20 25 


(268) INFORMATION FOR SEQ ID NO:268 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

45 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:268: 


Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Thr Thr Gly Asn Ala Lys Gly ser Glu Thr 
20 25 

(269) INFORMATION FOR SEQ ID NO:269 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:269: 

Glu Lys Val Gly Gly Ser Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 


Ser Lys Gly Asn Ala Lys Thr Ser Glu Thr 
20 25 

(270) INFORMATION FOR SEQ ID NO:270 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:270: 


Ser Asp Gin Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 


Thr Lys Gly Asn Ala Arg Arg Ser Glu Ser 
20 25 

(271) INFORMATION FOR SEQ ID NO:271 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:271: 


Glu Lys lie Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
15 10 is 


Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 
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(272) INFORMATION FOR SEQ ID NO:272 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:272: 


Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
15 1 5 10 15 

Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

20 

(273) INFORMATION FOR SEQ ID NO:273 
(i) SEQUENCE CHARACTERISTICS: 

25 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:273: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
15 10 is 

Phe Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 


(274) INFORMATION FOR SEQ ID NO:274 
(i) SEQUENCE CHARACTERISTICS: 

45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


50 


(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:274: 


55 
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Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
1 5 10 15 

Met Lys Glu Asn Ala Lys Arg Ser Glu Thr 
20 25 

(275) INFORMATION FOR SEQ ID NO:275 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:275: 


Glu Asn Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
15 io 15 


Lys Xaa Glu Asn Ala Lys Arg .Pro Glu Thr 
20 25 


(276) INFORMATION FOR SEQ ID NO:276 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:276: 


Glu Lys Leu Gly Gly Leu Gin Pro Gly Asn Gly Asp Leu Gly Lys Pro 
15 .10 15 

Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(277) INFORMATION FOR SEQ ID NO:277 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 


134 


EP 0 592 106 B1 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:277: 

Glu Lys Leu Gly Pro Leu Gin Leu Gly Lys Gly Asp Pro Gly Lys Pro 

1 .5 10 15 

Ser Lya Asp Asp Ala Lys Arg Ser Glu Thr 
20 25 

(278) INFORMATION FOR SEQ ID NO:278 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:278: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Pro 
15 10 15 

Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 
20 25 

(279) INFORMATION FOR SEQ ID NO:279 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:279: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 
20 25 

(280) INFORMATION FOR SEQ ID NO:280 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino add 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:280: 

Glu Gin val Gly Gly Leu Lys Ala Arg Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Thr Thr Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(281 ) INFORMATION FOR SEQ ID NO:281 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
<C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:281: 

Glu Met Val Gly Val Leu Glu Pro Gly Lys Gly Thr Pro Glu Lys Ara 
1 5 10 15 

Gin Glu Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(282) INFORMATION FOR SEQ ID NO:282 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:282: 

Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly Ser Pro Gly Lys Asp 
1 5 10 15 

Ser Lys Asp Asp Ser Gin Lys Thr Glu Thr 
20 25 

(283) INFORMATION FOR SEQ ID NO:283 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:283: 

Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly Ser Pro Gly Lys Asp 
1 5 10 15 

Ser Lys Asp Asp Ser Gin Lys Thr Glu Arg 
20 25 

(284) INFORMATION FOR SEQ ID NO:284 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:284: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Glu 
1 5 io 15 

Asp Lys Gly Thr Ser Ala Arg Asn Asp Thr 
20 25 

(285) INFORMATION FOR SEQ ID NO:285 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:285: 


Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Asp 
15 10 15 

Asp Lys Gly Thr Ser Ala Lys Asn Glu Thr 

20 25 


(286) INFORMATION FOR SEQ ID NO:286 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:286: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Asp 
1 5 10 15 

Asp Lya Gly Thr Ser Ala Lys Asn Glu Met 
20 25 

(287) INFORMATION FOR SEQ ID NO:287 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:287: 

Gin Gin Lys Pro Glu Leu Lys Pro Gly Lys Gly Ser Pro Gly Gin Glu 
1 5 .10 " 15 


Lys Lys Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 


(288) INFORMATION FOR SEQ ID NO:288 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:288: 


Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 - 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(289) INFORMATION FOR SEQ ID NO:289 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
<C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:289: 

Glu Gin Gin Pro Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(290) INFORMATION FOR SEQ ID NO:290 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:290: 


Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 

20 25 


(291) INFORMATION FOR SEQ ID NO:291 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:291: 


Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 
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(292) INFORMATION FOR SEQ ID NO:292 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:292: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(293) INFORMATION FOR SEQ ID NO:293 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:293: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(294) INFORMATION FOR SEQ ID NO:294 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

* (xi) SEQUENCE DESCRIPTION: SEQ ID NO:294: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 


Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 
20 25 


(295) INFORMATION FOR SEQ ID NO:295 

10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:295: 

20 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 

15 10 15 

25 Lys Lys Gly Lys Ser Ser Thr Phe Glu Ser 

20 25 


(296) INFORMATION FOR SEQ ID NO:296 

30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
35 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:296: 

40 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1 .5 10 15 

45 

Lys Gin Gly Lys Ser Ser Thr Phe Glu Ser 

20 .25 

(297) INFORMATION FOR SEQ ID NO:297 

50 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
55 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:297: 


Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Glu 
1 5 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(298) INFORMATION FOR SEQ ID NO:298 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:298: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
1 5 10 15 


Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(299) INFORMATION FOR SEQ ID NO:299 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:299: 


Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 10 15 


Lys Lys Ser Asn Ser Ser Thr 
20 

(300) INFORMATION FOR SEQ ID NO:300 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 


Ser Glu Ser 
25 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:300: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(301) INFORMATION FOR SEQ ID NO:301 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:301: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 

(302) INFORMATION FOR SEQ ID NO:302 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:302: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Val Pro Gly Gin Glu 
1 5 10 is 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 

(303) INFORMATION FOR SEQ ID NO:303 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:303: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(304) INFORMATION FOR SEQ ID NO:304 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:304: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
15 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(305) INFORMATION FOR SEQ ID NO:305 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:305: 

Glu Gin Gin Pro Glu Ala Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1 5 10 is 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 

(306) INFORMATION FOR SEQ ID NO:306 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:306: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Glu 
1 5 10 15 


Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 

20 .25 

(307) INFORMATION FOR SEQ ID NO:307 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:307: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Gly 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(308) INFORMATION FOR SEQ ID NO:308 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:308: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Gin Glu 
1 5 io 15 


Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(309) INFORMATION FOR SEQ ID NO:309 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:309: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Lys ser Ser Thr Ser Glu Ser 
20 25 

(310) INFORMATION FOR SEQ ID NO:310 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:310: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
l 5 10 15 

Lys Lya Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(311) INFORMATION FOR SEQ ID NO:311 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:311: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 
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(312) INFORMATION FOR SEQ ID NO:312 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:312: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(313) INFORMATION FOR SEQ ID NO:313 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:313: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 .10 15 

Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(314) INFORMATION FOR SEQ ID NO:314 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:314: 
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Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 io is 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 


(315) INFORMATION FOR SEQ ID NO:315 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:315: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Asn Lys Gly Thr Ser Ser Thr Ser Glu' Ser 
20 25 

(316) INFORMATION FOR SEQ ID NO:316 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:316: 


Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 
20 25 

(317) INFORMATION FOR SEQ ID NO:317 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO;317: 

His Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 io * 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(318) INFORMATION FOR SEQ ID NO:318 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:318: 


Glu Gin Gin Val Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 


(319) INFORMATION FOR SEQ ID NO:319 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:319: 


Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Gin Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(320) INFORMATION FOR SEQ ID NO:320 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:320: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Asp 
1 5 -10 15 

Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(321) INFORMATION FOR SEQ ID NO:321 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:321: 

Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro -Gly His Glu 
1 5 10 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ser 
20 25 

(322) INFORMATION FOR SEQ ID NO:322 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:322: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin. 
15 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(323) INFORMATION FOR SEQ ID NO:323 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:323: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 io 15 


Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 


(324) INFORMATION FOR SEQ ID NO:324 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:324: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 


Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 
20 25 


(325) INFORMATION FOR SEQ ID NO:325 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:325: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser Pro Gly Gin Gin 
1 5 10 15 


Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 


(326) INFORMATION FOR SEQ ID NO:326 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:326: 


Gin His Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 

Lys Lys Asn Lys Ser Ser Thr Ser Glu Ser 
20 25 


(327) INFORMATION FOR SEQ ID NO:327 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:327: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 

Asn Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 


(328) INFORMATION FOR SEQ ID NO:328 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:328: 


Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly lie Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 


152 


EP 0 592 106 B1 

(329) INFORMATION FOR SEQ ID NO:329 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:329: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 .5 10 ' 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

(330) INFORMATION FOR SEQ ID NO:330 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:330: 

Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

(331) INFORMATION FOR SEQ ID NO:331 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:331: 


153 


EP 0 592 106 B1 


Gin Gin Gin Thr Glu X6u Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 


Lys Lya Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 


(332) INFORMATION FOR SEQ ID NO:332 

(i) SEQUENCE CHARACTERISTICS: 

. (A) LENGTH: -26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:332: 


Glu Gin Gin Ala Glu Leu Arg Thr Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Arg Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 


(333) INFORMATION FOR SEQ ID NO:333 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:333: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 

Lys Lys Asp Lys Ser Ser Thr Phe Glu Ser 
20 25 

(334) INFORMATION FOR SEQ ID NO:334 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:334: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Thr Gly Ala Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(335) INFORMATION FOR SEQ ID NO:335 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:335: 

Gin Gin Gin Pro Glu Val Arg Pro Gly Lys Gly Thr His Ala Lys Gin 
15 io 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(336) INFORMATION FOR SEQ ID NO:336 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:336: 

Gin Gin Gin Pro Glu Val Arg Pro Gly Lys Asp Thr His Ala Lys Gin 
1 5 -10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(337) INFORMATION FOR SEQ ID NO:337 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:337: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Glu Gin Glu 
1 5 10 -15 

Lys Lya Gly Lys Ser ser Thr Ser Glu Ser 
20 25 

(338) INFORMATION FOR SEQ ID NO:338 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:338: 

Glu Gin Gin Thr Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ala 
20 25 

(339) INFORMATION FOR SEQ ID NO:339 . 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:339: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 5 10 15 

Lys Lys Ser Lys Pro Ser Thr Ser Glu Ser 
20 25 

(340) INFORMATION FOR SEQ ID NO:340 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:340: 

Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 5 10 15 

Lys Lys Ser Lys Pro Ser Thr Ser Glu Ser 
20 25 

(341) INFORMATION FOR SEQ ID NO:341 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:341: 

Gin Gin Arg Ala Glu Leu Lys Pro Gly Lys Asp Thr Pro Gly Arg Glu 
1 5 10 15 

Lys Lys Asn Lys Pro Ser Thr Ser Glu Ser 
20 25 

(342) INFORMATION FOR SEQ ID NO:342 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:342: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 5 10 15 

Lys Lys Ser Thr Ser Ser Thr Ser Glu Ser 
20 25 

(343) INFORMATION FOR SEQ ID NO:343 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:343: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Ser Thr Ser Ser Thr Ser Asp Ser 
20 25 

(344) INFORMATION FOR SEQ ID NO:344 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:344: 


Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro lie Gin Gin 
1 5 10 15 


Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 


(345) INFORMATION FOR SEQ ID NO:345 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:345: 


Gin Gin Gin Ala Glu Phe Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
15 10 15 


His Arg Ser Lys Pro Ser Thr Ser Glu Ser 
20 25 


(346) INFORMATION FOR SEQ ID NO:346 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:346: 


Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Leu Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr ser Asp Ser 
20 25 

(347) INFORMATION FOR SEQ ID NO:347 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:347: 

Gin Gin Gin Pro Glu Val Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
1 5 10 15 

Asn Thr Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(348) INFORMATION FOR SEQ ID NO:348 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:348: 


Glu Gin Gin Ala Glu Val Arg Ala Gly Lys Gly Ser Pro Gly Gin Glu 
1 5 "10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 - 25 
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(349) INFORMATION FOR SEQ ID NO:349 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:349: 

Gin Gin Leu Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Lys Lys Gly lie Ser Ser Thr Ser Glu Ser 
20 25 

(350) INFORMATION FOR SEQ ID NO:350 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:350: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Lys Pro Glu Gin Glu 

10 is 


Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(351) INFORMATION FOR SEQ ID NO:351 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:351: 
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Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Arg Asn Gly Lys Glu 

1 5 10 15 


5 10 15 

Asn Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(352) INFORMATION FOR SEQ ID NO:352 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:352: 

Gin Gin Gin Thr Glu Leu Arg Pro Gly Arg Gly Thr Thr Gly Gin Glu 
1 5 10 15 

Arg Lya Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(353) INFORMATION FOR SEQ ID NO:353 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:353: 

Gin His Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Asn Lys Val Thr Ser Ser Thr Ser Glu Ser 
20 25 

(354) INFORMATION FOR SEQ ID NO:354 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:354: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 


Gin Lys Ala Lys Ser Ser Thr Ser Glu Ser 
20 25 

10 

(355) INFORMATION FOR SEQ ID NO:355 

(i) SEQUENCE CHARACTERISTICS: 

15 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:355: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 

25 1 5 10 15 

Lys Thr Gly Thr Ser Ser Thr Thr Glu Ser 

20 25 

30 

(356) INFORMATION FOR SEQ ID NO:356 

(i) SEQUENCE CHARACTERISTICS: 

35 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:356: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Gly Gin Glu 
45 1 5 10 15 

Lys Lys Ser Thr Ser Ser Ala Ser Glu Ser 
20 25 

50 

(357) INFORMATION FOR SEQ ID NO:357 
(i) SEQUENCE CHARACTERISTICS: 

55 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:357: 

Glu Gin Gin Thr Val Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Gly Thr Ser Ala Thr Asn Glu Ser 
20 25 

(358) INFORMATION FOR SEQ ID NO:358 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:358: 

Gin Gin Leu Thr Glu Leu Lys Pro Gly Asn Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

(359) INFORMATION FOR SEQ ID NO:359 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:359: 

Gin Gin Gin Ser Val Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 

; 1 5 10 x5 

Lys Lys Gly Thr Ser Ser Thr Ser Lys Ser 

20 25 

(360) INFORMATION FOR SEQ ID NO:360 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:360: 


Leu Gin Gin Pro Val Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
1*5 10 15 . 


Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 


(361) INFORMATION FOR SEQ ID NO:361 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear - 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:361: 


Glu Gin Gin Pro Glu Thr Lys Pro Gly Lys Gly Thr Leu Gly Lys Gin 
15 10 15 


Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 


(362) INFORMATION FOR SEQ ID NO:362 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:362: 


Gin Gin Gin Ala Glu Leu Lys Pro Gly Gin Gly Thr Pro Gly Gin Glu 
1 5 io 15 


Lys Lys Asn Lys Ser Ser Thr Pro Glu Phe 
20 25 


(363) INFORMATION FOR SEQ ID NO:363 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:363: 

• Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 15 

Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 

(364) INFORMATION FOR SEQ ID NO:364 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:364: 


Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 15 


Lys Gin Gly Thr Ser Thr Thr Ser Glu Thr 
20 25 


(365) INFORMATION FOR SEQ ID NO:365 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:365: 


Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 


Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 
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(366) INFORMATION FOR SEQ ID NO:366 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:366: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 15 

Lys Gin Asp Thr Ser Ser Thr Ser Glu Thr 

20 25 

(367) INFORMATION FOR SEQ ID NO:367 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:367: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 

Lys Gin Gly Thr Ser Ser Thr Ser Gly Thr 
20 25 

(368) INFORMATION FOR SEQ ID NO:368 k 

(i) SEQUENCE CHARACTERISTICS: • 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:368: 
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Glu Gin Gin Ala Glu Val Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 is 


Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 


(369) INFORMATION FOR SEQ ID NO:369 

10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:369: 

20 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 15 


Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 
20 25 


(370) INFORMATION FOR SEQ ID NO:370 

30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
35 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:370: 

40 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn" Pro Glu Gin Pro 
1 5 10 15 


Lys Gin lie Thr Ser Ser Thr Ser Glu Thr 
20 25 


(371) INFORMATION FOR SEQ ID NO:371 

50 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
55 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:371: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Arg Gly Asn Pro Glu Gin Pro 
5 1 5 10 15 

Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 
20 25 

10 

(372) INFORMATION FOR SEQ ID NO:372 

(i) SEQUENCE CHARACTERISTICS: 

15 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:372: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Arg Gly Asn Pro Glu Gin Pro 

25 1 5 .10 15 

Lys His Val Thr Ser Ser Thr Ser Glu Thr 
20 25 

30 

(373) INFORMATION FOR SEQ ID NO:373 

(i) SEQUENCE CHARACTERISTICS: 

35 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:373: 


Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Thr Glu Gin Pro 
45 l 5 10 15 

Lys Gin Val Thr Ser ser Thr Ser Glu Thr 
20 25 

50 

(374) INFORMATION FOR SEQ ID NO:374 
(i) SEQUENCE CHARACTERISTICS: 

55 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:374: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Thr Glu Gin Pro 
15 io 15 

Lys Leu lie Thr Ser Ser Thr Ser Glu Thr 
20 25 

(375) INFORMATION FOR SEQ ID NO:375 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:375: 

Thr Gly Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Glu Gin Gly 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Arg 
20 25 

(376) INFORMATION FOR SEQ ID NO:376 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:376: 

Gin Tyr Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Arg Gin Gin 
1 5 10 15 

Lys Lys Gly Lys ser Ser Thr ser Glu Ser 

20 25 

(377) INFORMATION FOR SEQ ID NO:377 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:377: 

Gin Gin Gin Ala Val Leu Arg His Gly Lys Gly Thr His Gly Gin Glu 
l 5 io is 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(378) INFORMATION FOR SEQ ID NO:378 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:378: 

Gin Gin Gin Thr Lys Leu Gly Pro Gly Arg Gly Thr Pro Gly Gin Gly 
1 5 10 15 

Arg Lys Gly Lys Ser Ser Thr Ser Gly Ser 
20 25 

(379) INFORMATION FOR SEQ ID NO:379 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:379: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lya Gly Lys Ser Ser Val Tyr Phe Ala 
20 25 

(380) INFORMATION FOR SEQ ID NO:380 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:380: 

Glu Gin Gin Ala Glu Leu Lys Ala Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Gin Gly Glu Ser Thr Arg Ser Glu Thr 
20 25 

(381) INFORMATION FOR SEQ ID NO:381 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:381: 

Gin Gin Lys Ala Glu Leu Ala Ala Ser Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ser 
20 25 

(382) INFORMATION FOR SEQ ID NO:382 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:382: 

Gin Gin Gin Thr Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Arg Gly Lys Ser Ser Asn Leu Arg Leu 
20 25 

(383) INFORMATION FOR SEQ ID NO:383 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:383: 


Glu Lys Val Gly Gly Leu Gin Gly Ser Ser Phe Asp Pro Gly Lys Ala 

1 5 10 is 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 


(384) INFORMATION FOR SEQ ID NO:384 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:384: 

Glu Gin Gin Ala Asp Leu Lys Leu Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 15 

Lys Leu Ala Thr Pro Ser Thr Ser Glu Thr 
20 25 

(385) INFORMATION FOR SEQ ID NO:385 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:385: 


Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Asp Lys Ser 
15 10 15 

Asp Val Lys Asp Asn Ala Lys Ser Glu Thr 
20 25 
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(386) INFORMATION FOR SEQ ID NO:386 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:386: 

Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly His Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(387) INFORMATION FOR SEQ ID NO:387 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:387: 

Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(388) INFORMATION FOR SEQ ID NO:388 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:388: 
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Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 
20 25 


(389) INFORMATION FOR SEQ ID NO:389 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:389: 


Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(390) INFORMATION FOR SEQ ID NO:390 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:390: 


Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Asn Thr Ser Lys Thr Thr Glu Thr 
20 25 

(391) INFORMATION FOR SEQ ID NO:391 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:391: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asp Pro 
1 5 10 15 

Ser Lys Thr Thr Ser Lys Thr Thr Glu Thr 
20 25 

(392) INFORMATION FOR SEQ ID NO:392 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:392: 


Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Thr Thr Ser Lys Thr Thr Glu Thr 
20 25 


(393) INFORMATION FOR SEQ ID NO:393 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:393: 

Asp His Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Asn Thr Ser Lys Thr Thr Glu Thr 
20 25 

(394) INFORMATION FOR SEQ ID NO:394 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:394: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 * 10 15 

Ser Arg Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(395) INFORMATION FOR SEQ ID NO:395 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:395: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ala Gly Ser Pro Gly Asn Pro 
1 5 io 15 

Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 
20 25 

(396) INFORMATION FOR SEQ ID NO:396 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:396: 

Glu Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Ser Glu Thr 
20 25 

(397) INFORMATION FOR SEQ ID NO:397 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:397: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Asn Thr Ser Lys Thr lie Glu Thr 
20 25 

(398) INFORMATION FOR SEQ ID NO:398 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:398: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asp Pro 
15 10 15 

Ser Lys Asn Thr Ser Lys Thr Pro Glu Thr 
20 25 

(399) INFORMATION FOR SEQ ID NO:399 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:399: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(400) INFORMATION FOR SEQ ID NO:400 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

5 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:400: 

10 Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 

15 10 15 

Ser Lys Asn Thr Ser Glu Thr Thr Glu Thr 
20 25 


(401) INFORMATION FOR SEQ ID NO:401 
(i) SEQUENCE CHARACTERISTICS: 

20 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

25 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:401: 


Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 is 

Ser Lys Asn Thr Ser Glu Thr Thr Glx Thr 
20 25 


(402) INFORMATION FOR SEQ ID NO:402 
40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

45 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:402: 

50 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 .15 

55 Ser Lys Ser Thr Ser Lys Thr Ser Glu Thr 

20 25 

(403) INFORMATION FOR SEQ ID NO:403 
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10 


15 


20 


(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:403: 


Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lya Ser Thr Ser Arg Thr Thr Glu Thr 
20 25 

(404) INFORMATION FOR SEQ ID NO:404 
(i) SEQUENCE CHARACTERISTICS: 


(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
25 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:404: 

30 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

35 

Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 
20 25 

40 (405) INFORMATION FOR SEQ ID NO:405 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
45 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

so (xi) SEQUENCE DESCRIPTION: SEQ ID NO:405: 


Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Phe Pro Gly Asn Pro 
1 5 10 15 

55 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 


179 


EP 0 592 106 B1 

(406) INFORMATION FOR SEQ ID NO:406 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:406: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
15 10 15 

Ser Lya Ser Thr Ser Lys Thr Asn Glu Thr 
20 25 

(407) INFORMATION FOR SEQ ID NO:407 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:407: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Phe Lys Thr Ser Glu Thr 

20 25 

(408) INFORMATION FOR SEQ ID NO:408 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:408: 
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Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Thr Thr Ser Glu Thr 
20 25 

(409) INFORMATION FOR SEQ ID NO:409 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:409: 


Glu Gin Gin Leu Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 


Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 


(410) INFORMATION FOR SEQ ID NO:410 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:410: 


Gin Gin Gin Pro Gly Leu Lys Pro Ser Phe Gly Pro Pro Gly Lys Pro 
1 5 io 15 

Ser Gin Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 


(411) INFORMATION FOR SEQ ID NO:411 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:411: 


Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 

Thr Lys Ser Asn Ser Lys Gin Thr Asp Thr 

20 25 

(412) INFORMATION FOR SEQ ID NO:412 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:412: 


Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
1 " 5 10 15 

Ala Lya Ser Asn Ser Lys Gin. Thr Asp Thr 
20 25 

(413) INFORMATION FOR SEQ ID NO:413 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:413: 


Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 


Ala Met Ser Asn Ser Lys Gin Thr Asp Thr 
20 25 

(414) INFORMATION FOR SEQ ID NO:414 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:414: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 is 

Ala lie Ser Asn Ser Lys Gin Thr Asp Thr 
20 25 

(415) INFORMATION FOR SEQ ID NO:415 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:415: 

Gin Gin Lys Pro Gly Leu Gin Pro Ser Ser Gly Ser Pro Gly Lys Ala 
15 10 15 

Ala He Ser Asn Ser Lys Gin Ser Asn Thr 
20 25 

(416) INFORMATION FOR SEQ ID NO:416 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:416: 

Gin Gin Lys Pro Gly Leu Gin Pro Ser Ser Gly Ser Pro Gly Lys Ala 
15 10 15 

Ala He Ser Asn Ser Lys Gin Ala Asn Thr 
20 25 

(417) INFORMATION FOR SEQ ID NO:417 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41 7: 

Gin Gin Lys Pro Val Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 

Ala Met Ser Asn Ser Lys Gin lie Asp Thr 
20 25 

(418) INFORMATION FOR SEQ ID NO:418 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:418: 

Gin Gin Lys Pro Ser Leu Gin Pro Ser Ser Asp Ser Pro Gly Lys Ala 
1 5 10 15 

Ala Met Ser Asn Ser Lys Gin Ala Asp Thr 
20 25 

(419) INFORMATION FOR SEQ ID NO:419 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:419: 

Glu Arg Val Gly Asp Leu Glu Pro Gly Arg Gly lie Pro Gly Lys Ala 
l 5 10 15 

Pro Lys Gly Asp Ser Lys Lys lie Glu Thr 
20 25 

(420) INFORMATION FOR SEQ ID NO:420 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:420: 


Glu Arg Val Gly Asp Leu Glu Pro Glu Arg Gly lie Pro Gly Lys Ala 
1 5 10 15 

Pro Lys Gly Asp Ser Lys Lys lie Glu Thr 
20 25 


(421) INFORMATION FOR SEQ ID NO:421 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:421: 


Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Pro Lys Gly Asp Ser Lys Lys Thr Glu Thr 
20 25 


(422) INFORMATION FOR SEQ ID NO:422 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:422: 


Glu Gin val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Gly Lys Ala 
X 5 10 15 

Ser Lys Gly Asp Ser Lys Lys Thr Glu Thr 
20 25 

(423) INFORMATION FOR SEQ ID NO:423 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:423: 


Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asx 
15 10 15 


Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 


(424) INFORMATION FOR SEQ ID NO:424 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:424: 


Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 


Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(425) INFORMATION FOR SEQ ID NO:425 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:425: 


Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 


Ser Arg Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 
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